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NOTE 

This edition of the report on ATAC-2 is organized somewhat 

differently from the original edition* Volume I (Air-to-Air Combat 

Model. Description and Development« General Information)' of the 

current edition consists of Volumes I and II of CSA Report Dumber 

67-101 and of CSA Report Number 67-102. Volume II (Air-to-Air Com- 

9 bat Model. Program and Appendices, Technical. Details) of the current 

edition consists of Volumes III and IV of CSA Report Number 67-101. 

The Table of Contents and page numbers of the original edition 

are preserved here. 

• 



PREFACE 

Thifi report is published in four volumes. Volume I, Model Description. 

presents an overall view of the model and its two major submodels, the 

ENGAGEMENT Model and DATA PROCESSING Model. Volume II, Model Development. 

contains the rationale for the development and discussion of details, 

together with the derivations of all equations. Flow charts and program 

listings appear in Volume III, Program. Volume IV, Appendices, contains 

discussions of certain model concepts in detail. 

The entire report is UNCLASSIFIED. 

This report supersedes the original ATAC-2 document [Ref. 1]. The 

many changes and modifications made in the evolutionary development of 

the model, based on the analysis of many computer runs, have rendered 

the earlier version outdated. The program of the model as reported here 

was used for production runs in June, 1967» 

Certain modifications which allow either aircraft to detect initially 

are reported separately in the document "Fighter Vs. Fighter Combats 

ATAC-2 Models Double Search," [Ref. 2]. 
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ABSTRACT 

ATAC-2 is a simulation model designed to help evaluate fighters in 

air-to-air combat. The model treats the one vs. one dogfight which arises 

from a rands* search situation. Both aircraft in the combat are (usually) 

aggressive. Ihe two principal outputs from the model are the probability 

a given aircraft is killed in the fight and the expected number of enemy 

aircraft an aircraft kills over its useful life. Combat is restricted to 

a fixed altitude. The maneuvers are dynamic in that each aircraft responds 

to the situation at each moment in a duel depending on the information it 

has about an opponent's activities. 

Inputs include, for each aircraft, search and tracking radar character- 

istics, passive radar sensors, optical capability, IFF, energy-maneuverability 

data, weapon loadings, weapon characteristics, and weapon kill probabilities. 

The rationale for the model specifics are presented. Flow charts and 

program listings are included. The model has been run repeatedly on an 

IBM 7094. 
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SECTION 7 

^ DEFINITIONS 

7.1 Introduction 

Section 7 is intended primarily for reference« Section 7,2 defines 

all symbols used in the flow charts and the text, although the symbols are 

also defined where introduced in the text. The units associated with a 

variable are included, both for clarification and for use in setting input 

values« 

An "I" after a definition means that this variable is an input to the 

model« A "C" means the variable is internally computed« This can be 

useful when reading the flow charts, as some variables which abstractly 

seem to be "inputs" are actually computed from other values« Variables 

^      used only in the text for model discussion have a 1) after their definition. 

This list is repeated in Volume III, Section 7, 

Also Included in this list is the FORTRAN symbol associated with 

each variable where appropriate« These symbols do not Include the sub- 

scripts of subscripted FORTRAN symbols nor do they include the arguments of 

FORTRAN functions« 

Section 7«3 discusses some input restrictions. 

7.2 Definition List 
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Symbol 

A 

a 

a 
1 

ACTIVE 

aDEC(i) 

B 

CL 

DIV 

Definition Fortran 

An index with values of 0 and 1 indicating        IA 
respectively that the bomber was unaware or 
aware during an engagement« Also used in text 
for the area within which the bomber flies 
during the search, (C) 

The area swept out by the fighter's detection 
pattern during its search,1' (ft2) 

The acceleration of aircraft i • (ft/sec ) (C)    A 

A logical variable that takes values of YES and    ACT 
NO (or, equivalently, TRUE and FALSE) indicating 
whether or not an aircraft has active information 
from optical or detection radar,  (C) 

The input deceleration of aircraft i • ADEC 
apgr(i) must be input as a negative number, 
(ft/sec2) (I) 

The input parameter of the decreasing lag covrse   AM 
function of aircraft i • This is the angle that 
aircraft i will try to lag by when its enemy is 
flying pure pursuit and Xj • 0 •  (deg) (1) 

An index identifying the aircraft designated      IBMR 
as "bomberf

n B always equals 2, (I) 

An index with values 0, 1 indicating the BINDEX 
pilot's sickness state,  (C) 

A flow chart symbol used to indicate the 
generax caneuver of Circle, 

A flow chart symbol denoting a general 
Circle Lost maneuver; i,et| lost information. 

The distance traveled by the bonber during        D 
the fighter's search,  (ft) (I) 

A temporary computation used in the Data DIV 
Processing Model,  (C) 

u 
1) Used in text only. 
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Symbol Definition Fortran 

•      D(k, i)       An Index indicating the general maneuver to      D 
be performed by aircraft i when in infor- 
mation state k ; 0 - evasive maneuver, 
1 • aggressive maneuver, (I) 

e The base of the natural logarithm  • EXP 
2,71828 .... 

EKBf EKT       The expected number of bombers killed by a        EKB 
fighter over its useful life, (C) 

EKF The expected number of fighters killed by a       EKF 
bomber over its useful life, (C) 

ESB A temporary calculation of the expected ESB 
number of sorties completed by the fighter, (C) 

E. A flow chart symbol used to indicate the 
general maneuver of Evade by Circle» 

E, A flow chart symbol used to Indicate the 
general maneuver of Jfrade Linearly, 

Es Specific energy,1' (ft) 

E£n' The expected number of sorties completed In 
At most n attempts, 

ENV SW(MIS, i)  A switch which when ON, or TRUE, Indicates that    ENV SW 
Aircraft i has fired a weapon of type MIS; 
otherwise the weapon type has not been fired 
and the variable has a value of OFF, or FALSE,  (C) 

F The segment Y* times the ratio of the FSMALL 
bomber's velocity to the relative velocity; 
F is used in the computation of PD(0 , (ft) (C) 

F An index identifying the aircraft designated      IFTR 
"fighter." F always equals 1.  (C) 

f. , f Oxygen flow leaving and returning to pilot's 
brain. Functional notation in text is made 
explicit in flow chart.1' (sec"1) 

;1 
An arbitrary number of g's pulled, ' 

Gt » G2 • ^3    T^e tnrec lcvels of target18 total g's for which   GT 
the weapon envelopes are input.  (I) 

GB(i) An index with values of 0, 1 indicating rcspec-    GB 
tively that the degree of oxygen debt of the 
pilot of aircraft 1 will not or will affect the 
maneuverability of his aircraft by limiting the 
g's of his aircraft.  (I) 
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Symbol 

G, 

G1(V) 

gi(V) 

*MIS(i> 

Gp(i) 

i. J 

IA(£) 

ICAN(i) 

ID 

ISHIFT 

ITEMP(i) 

Definition 

The number of total g's being sustained by 
aircraft i , (C) 

The structural or aerodynamic limit of total 
g's for aircraft i as a function of Its 
velocity. (I) 

The total g function of velocity for aircraft 
i at which the specific power function is zero. 

Note if gt(V) > GAV)    then for that V gt(V) 
is unattainable and G^(V) should be inputted» 

(I) 

The level of total g's for aircraft i above 
which weapon type MIS cannot be fired from 
aircraft i . (I) 

The maximum number of total g's that the pilot 
of aircraft i is able to sustain, (I) 

The altitude of the simulated engagements; 
used as an identifier only,  (ft) (I) 

Indices that take on values of F and B 
and do not have the same value. These symbols 
always indicate an aircraft and nothing else,  (C) 

Fortran 

The aircraft that fired the t 
an engagement,  (C) 

th weapon in 

An index with values 1, 0 indicating respec- 
tively that aircraft i's firing of any 
weapon is or is not being delayed in an 
engagement so as to get o  a better position 
at the time of firing,  (C) 

Identifying titles of the combatants for 
printing purposes,  (I) 

An index with values 1,2 and 3 indicating that 
the first, second or third value of t„(«) is 
assigned to At •  (C) 

tD(o 

- > 

J 

An index with values 1, 0 indicating» respec- 
tively that aircraft i does or does not have 
IFF.  (C) 

An index with values 1, 2, ,,,, 11 indicating the 
information state of an aircraft,  (Also used 
throughout as an arbitrary index with integer 
values; when used as such it is defined in 
context.)  (C) 

GBIG 

GMAXT 

GMIS 

GP 

H 

I, J 

IAFIRI 

ICAN 

ID 

ISHIFT 

ITEMP 

K 
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t 

c 

Symbol 

k(MISf i) 

Ml(i) 

MIS 

N 

NUIND 

Definition Fortran 

The k state of aircraft i .  (C) KPRT 

Symbols used to describe the slope of the 
DEL Pursuit Course function.1) 

A counter of the number of weapons of type       KOUNTR 
MIS fired from aircraft i • (C) 

One greater than the total number of weapons      LCAP 
that may be fired by both aircraft; 

L - 1 + l±    Ejjjg N(MISt i) 

A flow chart symbol used to indicate a Linear 
course« 

An index giving the order in which weapons        LLITL 
were fired in an engagement« I  < L - 1 « (C) 

An index with values 1* 2 indicating whether      Ml 
firing by one or both aircraft is permitted. 
Used in P° , PKm , etc. (C) 

The MIS identification number of the Ith        MISTPI 
weapon fired in an engagement. (C) 

The identification number assigned to a weapon    MIS 
type» MIS takes values of 1, 2, ,,,, n (1) .  (C) 

An Index identifying the position» velocity and    IMSTAT 
information (k) state of aircraft 1 « (C) 

The number of grid-points or points of initial-    N 
lzation for each c • (I) 

An index with values 1» 2» «.., N indicating      IGRIDP 
the grid-point number under consideration« 
Also used in text for other purposes but always 
so identified«  (C) 

An index with values of 0, 1, 2 indicating the    KUIND 
mode of operation of the tracking radar of each 
aircraft. (I) 
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Symbol Definition Fortran 

0 in 

N <c> 
u 

N. 

n' 

n* 

V(MIS9  i) 

PASSIVE 

PKB 

PKBGD 

PKE 

PKF 

PKFGD 

The number of distinct weapon types carried       KM 
by aircraft i . (I) 

The number of grid-points in which the bomber     NU 
vat unaware for a given c • (C) 

The total number of c values used in NEPS 
an encounter« fC) 

An index used to compute the variables x NT 
and y •  (C) 

The maximum number of sortie? by each YN 

aircraft} for the calculation of EKB and 
EKF .  (I) 

The total number of weapons of type MIS on       NUMIS 
aircraft i • (C) 

A variable indicating the amount of "oxygen       OXDEBT 
debt" of the pilot of aircraft i incurred 
by pulling g's over a period of time, (C) 

A flow chart symbol used to indicate the 
general maneuver of Pursuit, 

Represents "pursuer" in text (often used as 
subscript), ' 

A logical variable that takes values of YF.S       PASS 
and NO or TRUE and FALSE indicating whether 
or not an aircraft has passive information* (C) 

The probability for an -mcountör that the        PKB 
bomber is detected and Killed,  (C) 

The probability that the bomber is killed        PKBGD 
given detection for the encounter, (C) 

The probability that the bomber is detected       PKE 
and killed at or before the time it becomes 
aware for an encounter, (C) 

The probability for an encounter that the        PKF 
fighter detects the bomber and the fighter 
is killed, (C) 

The probability that the fighter is killed,       PKFGD 
given detection for the encounter. (C) 

') 
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C . .XT. 

• 

c 

Symbol 

PKG 

net 

ps 

'SB 

*SF 

HD 

P(0 

PS(i) 

PX(J) 

P2(i) 

PV(x) 

P(x. y) 

c 

DcTinition Fortran 

The probability that the bomber is killed after    PKG 
it becomes aware,given that it survived to the 
tine of its awareness for an encounter«  (C) 

The probability that the bomber is killed after   PKL 
it becomes aware and it survived to the time of 
its awareness for an encounter. (C) 

The probability of detection of the bomber.  (C)   PDD 

Specific power. ' (ft/sec). .Also probability 
of survival of an aircraft. ' 

The probability for an encounter that the bomber   PSB 
survives.  (C) 

The probability for an encounter that the fighter  PS 
survives and detects the bomber and the bomber is 
aware of the fighter. (C) 

The probability that the bomber is unaware for     PUU 
an encounter. (C) 

The probability that the target is dead just     P 
after the Ltn weapon hits its target in some 
engagement. (C) 

The probability an aircraft is killed by the 
ttn weapon only, ' 

An index indicating the capability of the passive  IPS 
receiver of aircraft 1 j 0 implies no capability, 
1 Implies- the ability to detect the presence of 
another aircraft but not the position, and 2 implies 
the capability of 1 with the ability to distinguish 
the hemisphere of the source.  (I) 

An index ttmt when set to zero will require air-   PI 
craft J to turn its tracking radar on for one 
tine pulse only when launching a weapon.  (I) 

An index with values 1 and 0 indicating respec-    P2 
tively that aircraft 1 his or has not activated 
its tracking r«?dar. (C) 

A function that gives the principal value of its   PV 
angular argument,  (rad) (C) 

Probability distribution of bomber's (x, y) 
coordinates during search. ' 
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Symbol 

U/D 

MO 

»i<Vf B) 

*B 

PK 
J 

PKl 

p;<t) 

Pj(e) 

PJ(c) 

Definition. 

The probability that the bomber is unaware, 
given that it is detected for an encounter,  (C) 

The probability of detection of the bobber 
by the fighter for some e • (C) 

The probability that the bobber is unaware 
of the fighter for some value of c , (C) 

The specific power function of aircraft i 
at velocity V and turning rate &  . (ft/pec) (I) 

The probability that the bomber is killed, given 
that the bomber is detected and unaware for 
an encounter« (C) 

The encounter probability that aircraft j is 
killed, given that the bomber is detected and 
aware and that aircraft j docs not fire. (C) 

The encounter probability that aircraft j is 
killed, given that the bomber is detected and 
aware. (C) 

The probability for a given c that the bomber 
is killed, given that it is detected and unaware. 

The probability for a given e that aircraft 
j is killed, given that the bomber is detected, 
aware and that aircraft j docs not fire.  (C) 

The probability for a given e that aircraft 
J is killed, given that the bomber is detected 
and aware. (C) 

JJortvnn 

PUT!) 

Pt> 

PU 

PEEU 

PK2B 

PKK 

PICK 

PZ 

PK 

PK 

PCU) 

Pj(c, n) 

P}<£. n) 

The probability that the bomber is killed at er    PCCEPS 
before the time it becomes aware for some c •  (C) 

The probability for a given e and grid-point     PPZ 
n that the bomber is killed, giver that it is 
detected and unaware. (C) 

The probability for a given c end grid-point    PP 
n that aircraft j is killed, given that the 
bomber if detected and aware end thr.t j do< is 
not fire.  (C) 

Pj(et n) The probability for a given e and grid- point     PP 
n that aircraft j is killed«given the bomber 
is detected and aware« (C) 
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Symbol. 

Pc(e, n) 

*£0OSa 1) 

Pk(MISt 1) 

qU) 

Q(X) 

R 

r 

h 

h • \ 
in 

R'Cl, i) , 
R*(2, i) 

RFLOOR(MIS, i) 

DefinlMon 

The probability that in an engagement the 
boiaber is killed at or before the time it 
becomes aware, (C) 

The probability of kill of weapon type MIS 
on aircraft i . (I) 

The probability of kill of weapon type MIS 
on aircraft i ; set to the input value! 
p£(MIS, i) t or to zero. (C) 

The quadrant of the point B on the fighter's 
detection pattern, (C) 

The quadrant of the point C on the fighter's 
detection pattern.  (C) 

The probability both aircraft are alive at 
ttoe T(Ä) ,1> 

A function that gives the quadrant of the 
angle X .  (C) 

The range between the two aircraft,  (ft) (C) 

The range of the detection capability of the 
fighter; r is set to RDET(F) ** this is 
not zero and to RQPT(F) otherwise, Also 
used in text for the Y* projection against 
a stationary target, (ft) (C) 

A variable used to indicate whether the 
tracking radar is turned on. (ft) (C) 

1) Distances used in describing steady state.  (ft) 

An override initial range that will act so as 
to shrink the detection range to rj„ , 
(ft) (I) 

The first and second values respectively that 
will be assigned to R*(i) , i.e., before and 
after the opponent becomes aware,  (ft) (I) 

A superimposed mininun boundary of weapon 
type MIS such that the weapon type may not be 
fired from aircraft i whenever the range is 
less than RFL00R(!1IS, i).  (ft) (I) 

Fortran 

PCCEPN 

PKP 

PK 

QB 

QC 

RS2IALL 

Rl 

RANGE 

RPRINL 

RFLOOR 
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a 

fiyrofrp.1 

RNOl.'(i) 

RTEST(l)   t 

RTEST(2) 

«PAS« 

RQPT(i) 

RpET(i) 

RIFF(i) 

^ain 

RMIS 

'MIS 

%(Va> ob, 
MIS,  i) 

R2(Va»  °b» 
HIS,  i) 

R3<V  V 
MIS,  i) 

*i<Va» ab, 
MIS,  i) 

R2<V <V 
MIS,  i) 

J MIS,   i) 

Definition Fortran 
mm  HI •' •••—*••• • mm* »w^ ^»» i^» „mm 

The range at which aircraft i may commence      RXOW 
to fire at an unaware enemy; against an unaware 
target, firings by aircraft i pre postponed 
until within a range of R < PNOU(i) , (ft) (C) 

The ranges at which At will chcnge values       RTEST 
from tn(D to tD(2) and fron tp(2) to 
tD(3) respectively, (ft) (I) 

The ranee of the passive deletion capability     RPAS 
of aircraft i , (ft) (I) 

The range of the tracking radar of aircraft i .   RTRK 
(ft) (I) 

The range of the optical capability of aircraft    ROP'f 
i . (ft) (I) 

The ran^e of the detection radar of aircraft i ,  RDET 
(ft) (I) 

The range of the IFF capability of aircraft i ,   RIFF 
(ft) (I) 

A minimum range which will terminate an engage-   RMIN 
ment; R < Rnjin causes termination of an 
engagement, (ft) (I) 

The minimum range of some weapon type, (ft) (C)   RMISP 

The maximum range of the wapon envelope of some   RIIIS 
weapon type, (ft) (C) 

The outer weapon envelope of weapon type MIS      RF1T 
on aircraft i associated with a velocity of 
V- , an angle-off of ob for a value of target 
gTs of Gx . (ft) (I) 

The came as Rj/V*, ob, MIS, i) but for a target g P^2T 
level of G2 • (ft)(I) 

The cane as RjOLp ob> MIS, i) but for a target g RF3T 
level of G 3 • (ft) (I) 

The inner envelope limit of weapon type MIS on 
aircraft i for an average velocity of Va and 
angle-off of ob for G(l) total target g's, (ft) 

The same as Ri(Vfl, o,, MIS, i) but for a target g 
level of G0 . (ft) (I) 

RF1PT 

(1) 

RF2PT 

The same as P{(V , cb> MIS, i) but for a r-rgct g RF3PT 
level of G3 . (ft) (1) 
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Symbol 

c 

L 

R*(i) 

v« 
R(*>4) 

SAc) 

S1(c, n) 

ST(i) 

Sfn(x) 

Definition 

The rate of change of the range; 

R « dR/dt 

(ft/sec) (C) 

The range which aircraft i will attempt to 
attain when in the rear of its eneriy,  (ft) (C) 

The range of the tail gun of aircraft i , 
(ft) (I) 

Fortran 

RDOT 

RSTAR 

RAKGUH 

The maximum range at which aircraft j can       RPHIJ 
fire any weapon when approaching an unaware 
target from the roar, based on the speeds of 
the aircraft and tracking angle of the pursuer. 
It assumes the target flies linearly. This is 
also used as the name of the routine that calculates 
R($j) . (ft) (C) 

The expected fraction of tjiax tnat tllc pilot    TIMSIC 
of aircraft i will spend in a "sick" condition, 
OJ > 1 | for an encounter. Also used to represent 
the total amount of tine that the pilot of aircraft 
i spends in a sick condition,  (In latter case* sec)(C) 

The expected fraction of tjj^x that the pilot     SICEPS 
of aircraft i will spend in a "sick" condition 
for some value of c ,  (C) 

The fraction of tv,^ that the pilot of aircraft  SICTIM 
i spends in a "sick" condition during an engage- 
ment defined by e and n ,  (C) 

An index indicating the general maneuver of       1ST 
aircraft i ; (C) 

0—-circle 
1—-linear flight 
2—»-pursuit course 
3—*circle,  lost information 
A—•evade 
5—-evade, lost Information 

An estimate of the amount of change in range      S 
when decelerating at a constant rate from some 

velocity to V0 at a rate of aDEc(i) • (ft) (c) 

The signature function of the argument x ;  (C)  SGM 

1 , if x > 0 , 

- 1 ,    Otherwise, 
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Symbol • 

Sf(i) 

* 

S(MISf i) 

tAWART; 

•UST 

wnax 

•inin 

UFRT 

tD(D , 
tD(2) , 

*»C3) 

tc(i) 

t(MIS, i) 

t* 

Definition Fortran 

An index with values of 0, ,1 indicating Sr 
respectively that the decree of oxygen debt 
of the pilot of aircraft i will not or 
will effect the firing of weapons hy retarding 
such firings, (I) 

An index with values of 1 and 0 respectively      S 
'indicating that aircraft i has or has not 
fired weapon type MIS, (C) 

Represents "tarnet" in text (often used as 
subscript),*/ 

The amount of tine since initialization of       T 
an engagement« (sec) (C) 

The time of flight of all weapons, (sec) (I)     TF 

An arbitrary time prior to T(f) , ' Also 
used in text as a time prior to detection, (sec) 

The time at which the bomber became aware of      TAUARE 
the presence of the fighter, (sec) (C) 

the duration of tine of Cn engagement, (sec) (C)  TLA.ST 

The maximum amount of combat time allowed for     THAX 
a single engagement, (sec) (I) 

The amount of time required to elapse after       TWIN 
which a loss of information by both combatants 
will terminate an engagement, (sec) (I) 

The amount of time until the next printout of     TFRI 
each aircraft's relevant parameters, (sec) (C) 

The first, second and third values assigned       TDELTS 
At at various transitions during an engagement• 
(sec) (I) 

The maximum amount of combat time allowed for     TC 
aircraft i , (sec) (I) 

The tine at which aircraft i fired the first    THIS 
weapon of type MIS, (sec) (C) 

The time of the last firing of a weapon of type   TLASTF 
MIS from aircraft i , (sec) (C) 

The amount of tine between printouts of the       TSTAR 
combatant?• relevant variables, (sec) (I) 
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Symbol 

TU) 

Definition 

th 

V 

V* 

V*(i) 

vc(i) 

w« 
w 

XPH1 

The time at which the I"1    firing took place 
during an engagement,  (ccc) (C) 

Aircraft speed used in the input tables for 
launch envelopes and fer energy-iaaneuv er ability, 
(ft/sec) (I) 

The speed for aircraft i which would make the 
range rate, R , equal zero, subject to 
Vo £ Vc(l) .  (ft/sec) (C) 

An arbitrary speed used in the distance function 
S.1'  (ft/sec) 

The speed of one aircraft relative to the other 
at the time of initialization, (ft/sec) (C) 

The speed of aircraft i • (ft/sec) (C) 

The initial speed of aircraft i 0  (ft/sec) (I) 

The speed at which the sustainable turning 
rate of aircraft i is an absolute maximum, 
(ft/sec) (C) 

The minimum sustainable speed of aircraft i « 
(ft/sec) (C) 

The maximum sustainable speed of aircraft i , 
(ft/sec) (I) 

The weight of aircraft i •  (lbs) (I) 

One axis of the moving coordinate system used 
in the initiation phase,1'  (ft) 

A multiplier with values 0 and 1 to change the 
computed angle $* to 0 or to leave it as is, 

(I) 

The x position of aircraft i in the (x, y) 
inertial coordinate system,  (ft) (C) 

A symbol used as the argument of various 
functions. Also used for one axis of the 
inertial coordinate system,*'  (ft in latter case) 

Used for temporary computations,  (C) 

Fortran 

TFIREI 

VATAB 
VATAG 

VZERO 

VSTAR 

V 

VZ 

VSTR 

VC 

VMAX 

w 

XPIil 

CAPX 
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Symbol 

x. 

Definition Fortran 

xi • *i 

'MAX 

Y 
*MIN 

Y* 

y* 

7 • y(0 

B 

A temporary calculation of the maximum 
turning rate of an aircraft when pulling 
the minimum of g.j(V.{) and G4(V4) total he minimum of £j,(vi) *nd Gj_(Vj) 
;'s.  (rad/scc)2) 

A temporary calculation of the maximum- turning 
rate of an aircraft when pulling Gi(V.) total 
g*c,  (rad/sec)2) 

A temporary calculation of the probability that 
both aircraft are alive at the time of firing 
of the itn weapon.  (C) 

Temporary computations of the future position 
of aircraft i • (ft)2) 

One axis of the moving coordinate system used 
in the initiation phase,1)  (ft) 

One axis of the incrtial coordinate system, ' (ft) 

The relative Y coordinate of the bomber at 
the beginning of the engagement,  (ft) (C) 

The upper limit of the segment Y* in the 
(X, Y) coordinate system (used in initiating 
engagements)•  (ft) (C) 

The lower limit of the segment Y* in the 
(X, Y) coordinate system (used in initiating 
engagements)•  (ft) (C) 

The normal projection of the fighter's detection 
pattern onto the Y axis in the (X, Y) coord- 
inate system at the beginning of one engagement« 
(ft) (C) 

The steady state speed,  (ft/sec) (C) 

A temporary calculation of the probability 
that aircraft j survived any weapons that hit 
between the firin;; and arrival of the lr 

weapon,  (C) 

:th 

A parameter used in determining the detection 
contour for some e ,  (ft) (C) 

a parameter used in determining the detection 
contour for come e ,  (ft) (C) 

YG 

YMAX 

YMIN 

YSTAR 

YNEW 

Y 

•1 2) Used in flow chart only. 
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S"mbol 

y± 

°1 » a2 » 
a3 » aA 

ag(i) 

ÖMAX<*> 

aMIS<1> 

aDET(i) 

aIFF(i) 

aTRK(i) 

Definition 

The v position of aircraft i in the 
(xf y) incrtial coordinate system, (ft) (C) 

Fortran 

Y 

^K » ^K »      Temporary calculations used to compute the 
2^ , zT veapon launch envelopes, (ft)2' reapon 

Used to describe DEL course«*' (rad) 

The rate of change of a. ;    (rad/sec) (C) 

üi " cta^/dt      • 

The half-angle defining the tail gun capability 
of aircraft i measured from the tail of the 
aircraft, (deg) (I) 

The internally computed paraneter of the DEL 
function of aircraft i • (rad) (C) 

The half-angle of the cone in which aircraft 
1 must be tracking its enemy in order to 
fire weapon type MIS, (deg) (I) 

The tracking angle of aircraft i > measured 
from the inner line of sight to the velocity 
vector of the aircraft, (rad) (C) 

The half-angle of the detection radar cone of 
aircraft i , (deg) U) 

The half-angle of the IFF capability of 
aircraft i , (deg) (I) 

The half-angle of the optical capability of 
aircraft i , (deg) (I) 

The half-angle of the passive detection capa- 
bility of aircraft i measured off the tail of 
the aircraft, (deg) (I) 

The hilf-angle of the tracking radar cone of 
aircraft i , (deg) (I) 

The turning rate of aircraft i • (rad/sec) (C) 

The angle of aircraft i's heading measured 
from the x axis, (rad) (C) 

An an^.le used in defining tic initial positions 
of the aircraft, (rad) (C) 

ALPDOT 

ALPGUN 

ALPMAX 

ALPMIS 

ALPHA 

ALPDET 

ALPIFF 

ALPOPT 

ALPPAS 

ALPTHK 

BETPOT 

BETA 

GA?MA 

2) Used in flow chart only. 
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,»•-•—'      • > 

6 

Aa 

At 

AY. 

At 

el 9  C2 

n 

'ft 

Definition Fortran 

The density of fighters er5.slr.ned to an area       DELTA 
for search purposes; used in computing the 
probability of detection, Pn(e) ,  (ft"2) (I) 

The change in a In one time pulse,1' (red) 

The incremental time slice of simulation — a     DELTAT 
time for which rate of change, ft , 0 , etc, 
are assumed to be constant in the integration 
of the equations of motion,  (sec) (C) 

The change in the value of Yp for different     DELTYG 
grid-points,  (ft) (C) 

The change between c values for various sets    DELEPS 
of grid-points. If input to a value greater than 
18CP the propram will execute only one value of 
e . (deg) (I) 

The angle between the velocity vectors of the     EPSLON 
combatants measured fron the fighter to the 
bomber at the time of initialization. Also used 
to indicate the index of a particular value of c 
in summations« (In special cases this pay be 
an input.)  (dee) (c) 

The first end last values respectively of e , (deg)(C) EPSLON 

The desired tracking angle of an aircraft as      ETA 
computed by the DEL course function,  (rad) (C) 

The constant deviate angle flown by aircraft i    LAMBDA 
when inside the 4>* cone of its enemy,  (des) (X) 

The angle between the X-axis and the ray from     THETB 
(0, 0) to the point B of the fighter's det- 
ection pattern, (rad) (C) 

The angle between the X-axis and the ray from     THETC 
(0, 0) end ths point C on the fighter's det- 
ection pattern, (rad) (C) 

The turning rate of the line of sieht« (rad/sec)  THKDOT 
(C) 

The angle between the vector V* and the heading  FMU 
of the fighter at initialization, (rad) (C) 

3.14159 ... (t) PI 
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Symbol 

P 

o(MIS, i) 

t(MIS, i) 

•* 

Definition 

The half-angle of the fighter's detection 

capability; p is set to GDET^) 
if tnis 

is not zero and to aQpj(r) otherwise« (rad) (C) 

An angle indicating the angle-off tines the 
sign of the direction of turn of the target« 
(rad) (I) 

A counter of the amount of time that aircraft 
i has spent in the envelope of weapon type 
MIS since the lest firing of weapon type MIS. 
(sec) (C) 

The approximate amount of time that aircraft i 
will need to fire a weapon after its tracking 
radar is activated; used to compute distance 
from R($j) at which to activate its tracking 
radar,  (sec) (I) 

A counter of the total amount of time that 
aircraft i has spent in the envelope of 
weapon type MIS, (sec) (C) 

The angle off the target of aircraft i ; 
measured fron the outer line of sight to the 
heading of aircraft j, j +  i . (rad) (C) 

The rate of change of <>. ; (rad/sec) (C) 

i±    - d^/dt 

Fortran 

RHO 

SIGB 

SIGMIS 

TAU 

TAUMIS 

PHI 

KilDOT 

The half-angle of the cone in the rear of a target PUISTR 
aircraft within which pure pursuit is the 
navigation doctrine, if X^ • 0 • (rad) (C) 
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7.3 Input Conelderatlens. 

While ATAC-2 was developed with a general ucer in wind, completely 

arbitrary inputs are, of course, impossible to hardlc. Limitations exist 

and considerations must be given to the values of inputs« These consider- 

ations are necessary, in some instances, due to the nature of air-to-air 

combat and in other instances due to the specifics of the program as it exists« 

Below are listed some of these considerations and limitations under various 

headings» 

7.3,1 Parameter Guidance 

(1) In the program the value of the internal variable R*(F) is 

initially set to the input R*(l, F) , This is the ran;;c which the 

fighter tries to attain off the tail of an unaware bomber, before firing 

any weapons. If the fighter can maintain surprise R1(1, F) will he the 

range at which the bomber becomes aware by being fired upon« Two consider- 

ations, therefore, should be observed when selecting a value for R'(l, F) • 

Firstly, this range should be such as to allow firings of the more 

lethal weapons of the fighter. Secondly, the range should be such as to 

allow the fighter to stay behind the bomber when the latter becomes aware 

and begins to maneuver. This last consideration is very difficult to 

quantify. In general, the ability of the fighter to stay behind a 

maneuvering bomber is a function of both velocities, both turning rates 

and both deceleration rates. However, the clorcr the fighter is to its 

steady state range and its associated velocity (FCC Append!:-'. F), if it 

exists, the easier it will be to stay behind the» bomber• 
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(2) The range R*(i) , input as R'(2, 1) , represents the range 

at which aircraft 1 would like to be off the tail of Its enemy so as to 

be able to fire its shortest range weapons, usually guns, while the enemy 

is maneuverinn• The selection of this parameter is influenced by the 

capability of this shortest ranr,e weapon. However, the maneuverability 

of both aircraft must be accounted for« In Appendix P it Is shown that 

selection of R*(l) (or a steady state range) has Implications on other 

parameters as well, namely the velocity and angle-off associated with 

R*(i) • Thus, if possible these considerations (the values of R*(l) 

that allow weapon firings und the values of R*(i) that allow steady 

state conditions to obtain) should be combined to arrive at a realisable 

R*(i) whenever possible« 

It should be noted that R*(i) originally takes on an input value 

R'(l, 1) which in the case of the fighter, is the range at which it nay 

begin firing« Once this range is achieved« it then closes to this close 

range R'(2, 1) « 

(3) The length of the time pulse At influences the running time 

of the computer program« The running time is Inversely proportional to 

At • However, as At Increases sorae singularities occur« For example, 

the path of an aircraft may cross a launch envelope fron one pulse to 

the next, without be in f. in the launch envelope at the beginning of a 

pulse« A possible firing will be missed« Also, since the method of 

numerical integration in the model assumes that the time derivatives of 

the relative parameters are constcnt for a period of time At , the length 

of At should be kept fairly erall. The error due to this assumption is 

Inversely proportional to R « The assumption Is therefore worse for 
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smaller values of range; hence the capability in the program to decrease 

the length of At as the range gets smaller« Typical values for At are: 

RyEST(l) * 100,000 

»TO« -  70,000 

t„U> •»    5,0 sec. 

t„(2) •    2,0 sec. 

t„(3) »    ,25 sec« 

7«3«2 Model Logic 

The following are logical restrictions of the model, i,e,v the 

violation of them vill affect the logic of the model: 

1, All calculations involving *mßM    assume an associated 

negative value; hence anrp(i) must be inputted as less than 

or equal to zero« 

2« IFF is necessary before firings can ta'-.e place; eIF-(i) and 

R*pp(l) must, therefore, be non-zero if aircraft i is to 

fire its weapons« 

3» Each aircraft may obtain active information only from cither 

Its detection radar or optical sy:;tcn« In  extension of trackin] 

radar coverage over that of the detection coverage adds no 

capability« To avoid confusion f.nd false interpretation 

the tracking pattern should, be contained within the detection 

pattern: Oj^U) < *0gr(l) ßnd ^RK*
1
* - RDET^ * 
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4. Hie speeds for which the specific power function is inputted 

should be restricted to allow the aircraft at least to maintain 

altitude at the assumed power setting and altitude. Both g 

functions of speed g^(V) and G.(V) must be greater than 

or equal to 1 for all possible speeds. The specific power 

function must be greater than or equal to zero at 1-total g 

(zero turning rate) for all possible speeds« 

7.3,3 Flow Chart Restrictlons 

The following restrictions are Implied by the flow charts: 

1. There are three (3) g values for which the weapon launch 

envelopes are input» namely G, , G-  » G3 • 

2. In the tables for g^(V) » G^(V) • and weapon envelopes 

the minimum and maximum speeds should extend at least to 

the possible speed values of V_(i) and V  (i) , 
c        max 

respectively. Otherwise when a routine uses a table to 

find a functional value for a speed outside the tabular 

range, the routine linearly extrapolates to find the 

required functional value. 

3. The time, t* , between printings of the positional parameters 

of the aircraft should be a multiple of the time pulse At . 

This avoids round-off errors and ensures a constant time 

between printings, 

4. The initial velocity, V (i) , of aircraft i must, of course, 

be within the velocity region Vr(i) to V ,..(i) , 
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5. Whenever gj(V) is unattainable due to the value of G.(V) 

being prohibitive, any value greater than or equal to G.(V) 

may be used for gj(V) at that V • The program will select 

the minimum of the two when appropriate» 

6» The tail gun of aircraft i is assumed to be weapon number 

n (i), the last weapon. Further n (i) may not be zero. 

The capability and hence the effect of the tail gun may be 

negated by setting IL(i) and o (i) to zero, or setting 

NdigCl), i) to zero. 

7,3.4 Program Restrictions 

The following are restrictions that exist in the current program. 

They arise from computer space allocation considerations• To change them, 

however, may require significant programing effort, 

1, The number of weapon types must be no more than six: n^Ci) < 6 , 

2, The number of grid-points for one t   must be limited by 

twenty! N < 20 , 

3, The number of speed values for which the weapon launch 

envelopes are input must be either 2 or 3, 

4« The number of angular values for which the weapon launch 

envelopes are input must be between two and fifteen inclusive, 

5, Since the number of E values considered will be 1808/Ae 

or 360°/Ae , Ae must be greater than or equal to 30° if 

PS (F or B) • 1 and greater than or equal to 15% otherwise. 

7-22 



«mriM 

SECTION 8 

FLOW CBAttTS 

In this section the flov? charts of the various ATAC-2 routines are 

presented. They are intended for use with the relevant discussion of 

Volume IIf The EM flow charts are discussed in Section 5, Volume II» 

The discussion of the routines of the DATA PROCESSING Model is given 

In Section 6,5, Volume II« 
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SECTION 9 

PROGRAM LISTING 

In this section the FORTRAN IV program of ATAC-2 is presented. 

For the EM and DPM each, the program consists of a main program 

(corresponding to the EXECUTIVE Routine) and various FORTRAN subroutines 

all of which correspond to the previously presented routines» 

- 46 - 



c 
a 

S
I
8
F
T
C
 
S
U
B
6
 

X
R
7
»
D
E
C
<
 

S
U
B
R
O
U
T
I
N
E
 
N
A
V
S
Y
S
 

C
O
M
M
O
N
/
M
A
X
A
L
P
/
A
V
(
2

 J 
C
O
.
M
M
O
N
/
E
X
E
C
/
R
S
M
A
L
L
(
2
)
t
R
H
O
(
4
)
t
I
F
T
R
»
I
B
M
R
t
F
M
(
2
)
»
B
S
M
A
L
L
(
2
)
 9
 

C
O
M
M
O
N
/
P
U
R
S
U
E
/
A
(
2
)
t

 B
E
T
M
A
X
(
2
)
»

 T
H
E
D
O
T

 9
P

*I
S
T
R

 9
E
T
A

 9
A
L
P
M
A
X
(
2
)
9
X
L
A
M
D
A
(
2
)
 

^
9
X
P
H
!
 

C
0
V
M
0
\
V
B
E
T
F
I
X
/
8
E
T
T
A
B
(
2
7

 9
2
)
9
V
S
T
R
(
2
)
 

C
0
M
^
0
N
/
I
N
P
U
T
V
/
T
M
A
X
»
T
M
I
N
9
T
S
T
A
R
9
V
A
9
 

l!
?,
:
L
F
P
S
»
0
E
L
T
A
T
,
c
p
S
L
0
N
f
s
i
G
B
9
G
T
(
3
)
 9
R
M
I
N
9
H
9
 

• 
\
S
\
'
M
(
2
)
 ,
I
P
S
(
?
)
 9
NI

J>
9 

1
V
1
(
2
)
»
V
2
(
2
)
9
V
3
(
?
)
9
V
4
(
2
)
t
W
(
2
)
9
T
S
T
A
R
S
(
2
)
•
 

2
A
9
E
C
C
2
)
»
9
D
E
T
(
2
)
,
R
I
F
F
(
2
)
9
R
O
P
T
<
2
)
9
 

3
P
P
A
M
2
)
»
R
T
R
K
(
D
 9
V
C
(
2
)
9
V
Z
(
2
J
9
R
S
T
A
R
(
2
)
9
A
L
P
D
E
T
(
2
)
9
 

4
A
L
P
I
F
F
(
2
J
 9
A
L
P
O
P
T
(
2
)
f
A
L
P
P
A
S
(
2
)
9
Ä
L
P
T
R
K
C
2
)
9
V
M
A
X
(
2
)
9
G
P
(
2
)
9
A
C
C
<
2
)
9
 

5
R
F
1
7
(
5
,
1
5
9
6
9
2
)
»
R
F
2
T
<
5
9
1
5
9
6
9
2
)
 9
RC
3
T
(
5
,
1
5
9
6
9
2
)
9
R
F
I
P
T
(
5
9
1
5
9
6
9
2
)
9
 

6
R
F
2
P
T
(
5
»
1
5
»
6
»
2
J
9
R
F
3
P
T
(
5
9
l
5
 9
6
9
2
J
9
X
I
D
(
7
2
)
9
G
M
I
S
(
6
9

 2
)t
V
A
T
A
B
(
l
O
)
,
 

7
A
L
P
M
I
3
C
6
9
2
)
 »
G
V
A
X
T
f
2
7
»
2
)
 9
S
I
G
T
A
B
(
 1
5
 )
 »
N
V
A
9
.
N
S
!
 G
M
A
9
V
A
T
A
G
C
2
7
 9
2 

) 
9 

8
N
V
A
G
(
2
J
,
R
C
C
2
7
,
8
»
2
)
»
G
B
I
G
(
2
7
9
2
>
»
T
C
(
2
)
9
G
O
F
R
C
(
8
»
2
)
9
 

9
N
U
O
R
C
C
2
)
 

rr
v

\'
O

N
V

V
A

N
U

V
/!

V
S

T
A

T
(2

) 
C

O
V

'.'
O

N
/G

?
 I

O
S

O
/G

A
M

M
A

 »
A

LP
'-f

 A
 ( 

2 
) 

9R
 

C
O

V
V

O
N

/I
N

Ip
L
r

/T
9
T

P
R

T
9
B

E
T

D
O

T
(2

)9
E

N
V

S
W

(6
#
2

)9
 

1
!S

T
(2

J
9

V
(2

J
»

Il
9
J
J
9
T

M
.S

(5
 9

2
)j
P

H
!(

2
)9

Y
(2

)»
X

(2
)9

 
2

D
X

(2
)»

D
Y

C
2

J
 9

 T
A

V
.'A

P
F 

,G
 ( 

2 
) 

tL
E

F
T

S
W

 
C

O
V

-V
G

N
/S

L
C

W
U

P
/D

cC
L

E
 

C
0
V

^
0
N

/.
\A

V
S

Y
/G

L
A

T
(2

)9
V

Z
E

R
O

9
S

9
A

S
M

A
L

L
9
R

C
l9

 
1
F

L
A

V
D

A
,M

,X
C

(2
)*

Y
C

(2
) 

C
0.

V
>,0

.N
/R

y
A

R
Y

/<
C

A
P

P
9

lC
L

IT
L

P
»

T
A

T
R

P
R

(6
»

2
) 

tT
T

H
E

R
E

(2
) 

tM
IS

R
P

R
«

6
»

2
)»

T
O

L
E

R
t 

#
7

o
r?

:M
^

(6
»

2
 )

 
ro

v
v
o

M
/C

C
V

f^
A

/l
9
j 

C
O

W
O

N
   

/C
O

'-
'*

/ 
  

IC
O

V
P

 
C

O
M

V
O

fC
/C

C
W

A
P

^
/V

P
R

IM
?

(2
) 

• 
  

K 
   

  i
O

 (
1

1
 »

2
) 

»G
C

A
P

 t 
2 

) 
C
n
M
V
Q
t
y
/
t
t
U
W
R
!
T
/
K
^
'
T
(
2
)
 

L
O
G
I
C
A
L
 
A
C
T
,
L
E
r
T
S
V
.
'
,
^
A
S
S
 

D
I
V
F
N
S
I
C
M
 
G
M
A
X
(
2
J
 

P
!
=
3
«
1
4
1
5
9
2
6
5
 

G
C
A
P
(
I
)
*
G
C
A
P
F
(
V
(
I
)
9
l
)
 



n 

OP
 

GM
AX
CI
Ir
-'
SM
AX
FC
VC

 I
)
»
I
)
 

B
E
T
M
A
X
C
I
)
«
0
«
 

C
A
L
L
 
I
N
F
O
 

A
L
P
V
A
X
(
n
«
A
M
(
!
1
 

I
F
(
I
.
N
E
.
I
F
T
R
)
 
G
O
T
O
 
52
 

I
F
{
T
A
W
A
?
E
.
N
F
#
1
0
0
0
.
)
 
G
O
T
O
 
52
 

A
L
^
v
A
X
f
 I
 )
«
A
L
O
D
F
T
(
 !

 )
 

52
 
 
 
C
O
N
T
I
N
U
E
 

K
P
R
T
(
I
)
«
K
 

IF
 
(t

C.
EC

.l
) 

G
O
 
T
O
 
7
0
0
 

IF
 
<
D
(
<
»
I
)
.
N
E
.
O
.
)
 
G
O
 
TO
 
1
0
0
 

IF
 
(
<
K
.
E
Q
.
2
)
.
0
R
.
(
K
.
G
E
.
8
)
)
 
G
O
T
O
 
12
 

I
F
(
A
8
S
<
P
H
I
<
I
n
.
G
T
«
P
I
/
2
.
>
 
G
O
T
O
 
12
 

I
5
T
(
I
)
=
5
 

IF
 
(
V
(
I
)
.
G
E
.
V
S
T
R
(
I
)
)
 
G
O
T
O
 
10
 

C
A
P
X
^
A
V
I
N
K
G
C
A
P
«
 !
)
»
G
M
A
X
(
I
)
 )
 

B
E
T
D
O
T
C
I
)
*
-
S
G
N
(
B
E
T
D
O
T
(
J
)
)
*
B
F
U
N
C
T
(
C
A
P
X
»
V
<
I
)
•
I
)
 

»•
(
V
t
 D
/
V
S
T
R
C
I
)
)
 

I
V
,
3
T
A
T
C
I
)
«
1
2
 

r-
oT
O 

l*
* 

10
 
C
O
N
T
I
N
U
E
 

C
A
P
X
«
A
M
I
N
1
(
G
C
A
P
<
I
)
*
G
M
A
X
C
I
)
)
 

B
E
T
D
O
T
f
I
)
—
S
G
N
(
B
E
T
D
O
T
(
J
)
)
*
B
F
U
N
C
T
(
C
A
P
X
»
V
C
I
)
t
I
)
 

A
(
I
)
=
3
2
.
2
/
V
(
I
)
*
P
E
E
U
(
V
(
I
)
»
B
E
T
O
O
T
(
I
)
 t
l)
 

A
(
I
)
*
A
M
I
N
1
(
A
M
A
X
1
(
A
(
X

 )
 •

 < 
VC

C 
I 
)
-
V
U

 )
)
/
O
E
L
T
A
T
)
»
(
V
M
A
X
(
I
)
-
V
(
I
)
)
/
O
E
L
T
A
T
)
 

!
M
S
T
A
T
(
I
)
=
1
1
 

R
E
T
U
R
N
 

12
 
B
F
T
D
O
T
(
I
)
«
0
»
 

!
M
S
T
A
T
(
I
)
«
1
3
 

I
S
T
(
I
)
«
4
 

13
 
 
 
A
(
I
)
«
3
2
.
2
/
V
U
)
*
P
E
E
U
C
V
(
I
)
 t
B
E
T
D
O
T
(
I
)
t
l
)
 

A
(
I
)
«
A
M
I
N
1
(
A
C
I
1
t
(
V
M
A
X
C
I
)
-
V
(
I
)
)
/
D
E
L
T
A
T
)
 

R
E
T
U
R
N
 

1
0
0
 
 
I
F
U
K
.
N
E
.
1
0
 
)
.
A
N
D
»
(
K
«
N
E
.
l
l
)
)
 
G
O
T
O
 
1
2
5
 

!
S
T
U
)
*
3
 

IF
 
(
V
(
X
)
«
L
E
»
V
S
T
R
C
!
M
 
G
O
T
O
 
1
0
6
 

B
E
T
D
O
T
C
I
)
*
S
G
N
(
B
E
T
D
O
T
(
I
)
)
*
 
B
F
U
N
C
T
(
G
C
A
P
(
I
)
»
V
(
I
)
»
I
)
 



u
 

C
 

«i
 

A
d

)«
A

M
IN

K
3

2
.2

/V
d

>
*P

E
E

U
(V

<
I)

tB
E

T
D

O
T

(I
)1

1
)»

A
D

E
C

( 
I 
))

 
A

(I
 )

»
A

*!
A

X
1
(A

<
 I

>
»
<

V
C

   
   

(I
 )

-V
d

))
/D

E
L

T
A

T
) 

!M
S

T
A

T
C

I)
«

7
 

P
F
T
U
R
N
 

10
6 
 
C
O
N
T
I
N
U
E
 

B
E
T
D
O
T
d
 J

 »
SG
N(

 B
E
T
D
O
T
d

 ) 
)
»
B
F
U
N
C
T

 (
AM

IN
1 
(G

CA
P(

 I
 )
 »
GM

AX
 (
I 

) 
) 
tV
< 

1 
) 
• 
I)
 

*
*
(
V
(
I
)
/
V
S
T
R
(
I
)
)
 

A(
 I
 )
=
A
M
I
N
1
C
3
2
.
2
/
V
d
)
*
3
E
E
U
(
V
(
I
)
»
B
E
T
D
O
T
d
)
»
I
)
»
(
V
S
T
R
(
I
)
-
V
(
I
)
)
/
D
E
L
T
A
T
)
 

I
M
S
T
A
T
d
 )
*8
 

R
E
T
U
R
N
 

12
5 
 
IF
 
d
K
.
E
G
«
2
>
.
O
R
«
(
K
.
E
Q
.
8
U
O
R
«
C
K
«
E
Q
.
9
)
 )
 
G
O
T
O
 
6
0
0
 

T
H
E
D
O
T
=
(
V
(
!
F
T
R
)
*
S
I
N
(
A
.
P
H
A
(
I
F
T
R
)
)
-
V
(
1
B
M
R
)
*
S
I
N
(
P
H
I
(
I
F
T
R
)
)
)
/
R
 

P
H
I
S
T
R
-
0
«
 

I
F
(
V
d
)
.
L
T
.
2
.
*
V
(
J
)
 )
 
P
H
I
S
T
R
a
A
R
C
O
S
C
V
C
I
 )
/C
2.
»V

 r~
 '
 )
) 

P
H
I
S
T
?
«
X
P
H
I
#
P
H
I
S
T
R
 

IF
  
 <

A
3
S

(P
H

I 
d

>
 W

G
F

.P
H

IS
T

R
) 

  
C

O
   

TO
   

2 
Fi

r-
 
-
X
L
A
W
D
A
(
 I
)*

SG
N(

PH
I(

 I
) 

) 
, 

GO
 
TO
 
^ 

^
 

2 
E
T
A
=
S
G
N
(
P
H
I
(
I
)
J
*
(
A
L
P
M
A
X
(
I
)
/
(
P
H
I
S
T
R
-
P
I
)
*
(
A
B
S
t
P
H
I
(
I
)
)
-
P
H
j
S
T
R
)
-
 

*°
 

»
X
L
A
M
D
A
d
)
)
 

^
 

I 
IF
 
(
A
B
S
(
P
H
l
d
)
)
.
E
Q
.
P
I
I
 
E
T
A
=
S
G
N
(
A
L
P
H
A
(
I
)
)

 *
< 
A
L
P
M
A
X
 d

 )
+
X
L
A
M
D
A
d
 )
 )
 

3 
C
O
N
T
I
N
U
E
 

B
E
T
D
O
T
(
I
)
=
T
H
E
D
O
T
+
(
A
L
P
H
A
(
I
)
-
E
T
A
)
/
D
E
L
T
A
T
 

IF
 
(A
3S
CP
HI
CI
)
)
.
L
E
.
P
I
/
2
.
)
 
GO
 
TO
 
20
0 

C
A
P
X
*
A
M
I
N
1
C
G
C
A
P
<
I
)
»
G
M
A
X
<
I
)
)
 

C
A
=
>
X
«
?
F
U
N
C
T
(
<
:
A
D
X
»
V
(
 i
) 
»i

) 
S=

< 
C
V
d
)
-
V
S
T
R
(
I
)
)
*
<
V
d
>
+
V
S
T
R
d
)
-
2
.
*
V
(
J
)
»
C
O
S
<
P
H
I
<
I
)
)
)
)
/ 

•(
-
2
«
*
A
D
E
C
(
I
)
)
 

IF
 
CR
.L
T.
S)
 
GO
 
T
O
 
12

6 
IM

ST
AT

CI
)
=
5
 

IF
 
(
V
(
I
)
.
L
T
.
V
S
T
R
d
n
 
C
A
P
X
=
C
A
P
X
*
V
(
I
 )
/V

ST
R(

I 
) 

A(
I 
)=
32
.2
/V
( 

I 
>
*
P
E
E
U
(
V
d
)
 »
B
E
T
D
O
T
d
)

 »
I)
 

G
O
'
O
 
12

7 
12

6 
C
O
N
T
I
N
U
E
 

A(
 I
)=

AD
TC

<I
)
 

r
M
S
T
A
T
t
I
)
*
6
 

12
7 
 
I
F
(
A
B
S
(
S
E
T
D
O
T
d
)
 )
oL

T.
CA

PX
) 

G
O
T
O
 
12

8 

 
—
—

-r
r-

rr
 

, 
 •
 
:
•
'

  
 :
.
.

 



i 
. 

• 

B
E
T
O
O
T
(
I
)
«
S
G
N
(
3
E
T
0
O
T
(
I
)
)
*
C
A
P
X
 

!F
 
C
I
M
S
T
A
T
U
U
E
Q
.
S
J
 
A
(
I
)
=
3
2
.
2
/
V
(
I
)
*
P
E
E
U
C
V
(
!
)
»
B
E
T
D
O
T
U
)
•
I
)
 

I
S
T
U
 )
=
0
 

G
O
T
O
 
1
2
9
 

1
2
8
 
I
S
T
C
I
)
«
2
 

1
2
9
 
 
C
O
N
T
I
N
U
E
 

A(
i)
»
A
M
:
N
I
C
A
M
A
X
I
C
A
(
n

 t
cv

c(
n
-
v
c
i
>
>
/
D
E
L
T
A
T
>
 »
(
V
M
A
X
I
I
>-
vt
I
I
I
/
O
C
L
T
A
T
)
 

R
E
T
U
R
N
 

2 
0
0
 
 
C
O
N
T
I
N
U
E
 

X
X
*
A
L
P
H
A
(
I
)
 

!
F
C
A
3
S
t
X
X
)
•
E
O
.
P
T
/
2
»
3
 
X
X
*
S
G
N
(
X
X
)
»
P
I
/
2
.
0
1
 

V
Z
E
R
0
=
A
M
A
X
1
(
V
C
(
I
)
*
V
(
J
)
*
C
O
S
C
P
H
I
(
I
)
)
/
C
0
S
(
X
X
)
)

 
IF

   
 (

V
(I

 U
L

T
.V

Z
F

R
O

) 
  

G
O

   
TO

   
8
0
0

 
Y

N
F.

W
«V

< 
!)

«
M

C
?

«
?

/V
<

!)
 )

*P
E

F
U

(V
C

I1
 »

0
. 

• 
T 

) *
0

E
L

T
A

T
 ) 

S
=

<
<
Y

N
E

W
-V

Z
E

R
0

)*
(Y

N
E

W
+

V
Z

E
R

0
-2

.*
V

(J
)*

C
O

S
(P

H
I<
I)

)
1

)/
<

-2
.*

A
D

E
C

(I
))

 
IF
 
(
R
.
G
T
.
R
S
T
A
R
(
I
>
+
S
-
(
V
<
J
)
*
C
O
S
(
P
H
I
(
I
)
)
-
Y
N
E
W
*
C
O
S
<
A
L
P
H
A
(
I
)
)
)
 

• 
O
E
L
T
A
T
)
 
G
O
 
T
O
 
3
0
C
 

, 
!
M
S
T
A
T
(
X
)
»
1
 

u,
 
 
 
 
 
 
 
 
2
5
0
 
C
O
N
T
I
N
U
E
 

°
 

I
S
T
{
!
)
=
2
 

' 
IF
(A
B
S
<
B
E
T
D
O
T
(
I
)
)
•
L
T
.
B
F
U
N
C
T
C
G
C
A
P
C
I
)
•
V
(
I
!
•
!
)
»
G
O
T
O
 
2
2
5
 

B
E
T
D
O
T

 (
I 

» =
 S
G
N
(
3
E
T
D
0
T
(
 I
) 
)
»
B
F
U
N
C
T
C
G
C
A
P
C
I
 >
t
V
f
I
)
t
!
)
 
 
 
 
 

\ 
I
S
T
<
!
)
=
0
 

2
2
5
 
 
A
(
I
)
«
A
M
!
N
1
C
A
D
E
C
C
I
)
»
3
2
.
2
/
V
C
I
)
*
P
E
E
U
(
V
<
I
)
»
B
E
T
D
O
T
«
I
)
•
I
)
)
 

A
(
I
)
-
A
M
I
N
l
(
A
(
!
)
»
(
V
M
A
X
(
I
)
-
V
(
I
)
)
/
O
E
L
T
A
T
)
 

I
F
 
(
(
(
V
(
I
)
+
A
(
I
)
»
D
E
L
T
A
T
)
.
L
T
.
V
Z
E
R
O
)
.
A
N
O
.
(
R
»
G
T
.
R
S
T
A
R
(
i
n
)
 
A
(
I
)
«
0
»
 

R
E
T
U
R
N
 

3
0
0
 
 
C
O
N
T
I
N
U
E
 

C
A
P
X
*
B
F
U
N
C
T
(
A
M
I
N
1
(
G
C
A
P
(
I
)
»
G
M
A
X
(
!
)
 h
V
(
H
f
l
)
«
 
A
M
I
N
1
 (

 V
( 
I)

 /
V
S
T
R

 ( 
I 

) 
»
1
.
 )
 

l
M
S
T
A
T
<
!
)
-
2
 

!
S
T
(
t
)
«
2
 

I
F
(
A
B
S
(
8
E
T
D
O
T
(
I
)
)
.
L
T
#
C
A
P
X
>
 
G
O
T
O
 
3
1
0
 

B
E
T
D
O
T
(
I
)
*
5
G
N
t
B
E
T
D
0
T
(
I
)
)
»
C
A
P
X
 

!f
»T
( 

I 
)
»
0
 

3
1
0
 
C
O
N
T
I
N
U
E
 

AC
 I
)
»
(
3
2
.
2
/
V
(
I
)
)
*
P
E
E
U
(
V
(
I
)
»
B
E
T
0
0
T
(
I
)
»
I
)
 

A
{I

)=
A

M
IN

1
(A

C
I)

tf
W

'A
X

C
X
J
-V

(I
))

/D
E

L
T

A
T

>
 



u
 

• 

6
0
0
 

i 

6
0
4
 

6
0
1
 

6
0
2
 

6
0
3
 

7
0
0
 

80
0 

C
 

O
 

r 
IF
 
d
A
B
5
C
B
E
T
D
O
T
d
)
>
.
E
Q
.
C
A
P
X
)
.
A
N
D
.
(
V
d
)
«
G
E
*
V
S
T
R
d
 >
))
 
A
d
)
«
0
.
 

R
E
T
U
R
N
 

C
O
N
T
I
N
U
E
 

B
.E

T
D

O
T

d
 >

«
B

F
U

N
C

T
(A

M
IN

l(
G

C
A

P
tI

)t
G

M
A

X
(I

))
»

V
<
I)

*
 I
)*

C
V

(I
)/

V
S

T
R

(I
)>

 
I
M
S
T
A
T
C
I
)
«
1
0
 

A(
I>
*
A
X
I
N
1
(
3
2
.
2
/
V
(
I
)
*
P
E
E
U
(
V
<
I
)
»
B
E
T
D
O
T
t
I
)
i
I
)
•
t
V
S
T
R
(
I
)
-
V
(
I
)
)
/
D
E
L
T
A
T
)
 

IF
 
(
V
U
J
.
G
T
.
V
S
T
R
C
)
 )
 
BE
TD
OT
( 

I)
 «
B
F
U
N
C
T
(
G
C
A
P
(
 I
 J
 t
V(

 I
) 
11
) 

IF
 
(
V
d
)
.
L
E
.
V
S
T
R
d
 )
 >
 
GO
 
TO
 
60
4 

A
d

 )
*A
MI
N1

 ( 
3
2
.
2
/
V

 I
 )
»P
EE
U(
V<

 I
) 
»
B
E
T
O
O
T
d
 )

 »
I)

 »
AD
EC
CI

 )
) 

I
M
S
T
A
T
U
)
«
*
 

C
O
N
T
I
N
U
E
 

IF
 
(
I
D
S
(
I
)
.
F
O
.
l
)
 
G
O
T
O
 
60
2 

I
F
(
A
L
P
H
A
d
)
)
 
6
0
2
»
6
0
1
»
6
0
3
 

I
F
(
P
H
I
U
)
«
L
E
.
O
.
)
 
G
O
T
O
 
60
3 

B
E
T
O
O
T
d
 )
 »
-
B
E
T
O
O
T
d
 )
 

I
5
T
(
I
)
»
0
 

R
E
T
U
R
N
 

C
O
N
T
I
N
U
E
 

A
d
)
«
0
.
 

M
T
U

 )
«1
 

R
F
T
P
O
T
d
 )
»0
. 

I
M
S
T
A
T
(
I
)
»
0
 

) 
U
P
T
U
R
N
 

C
A
P
X
=
B
F
'
J
N
C
T
(

 A
M
I
N
1
 (
G
C
A
P
(
 I
 )
 »
G
M
A
X
d
 I
 )

 t
V(

 1
1
1
!
 1
« 

A
M
I
N
1
1

 V
( 
I)

 /
V
S
T
R
t
 I
) 
»1

. 
) 

I
M
S
T
A
T
d
 )
»3
 

IF
   

 (
R

.G
T

.R
S

T
A

R
d

l)
   

G
O

   
TO

   
80

2 
C

A
P

X
*5

F
U

N
C

T
(A

V
IN

K
G

C
A

P
d
 )

»
G

fe
A

X
d

) 
U

V
(I

)f
i)

 
!M

S
T

A
T

d
)*

4
 

Y
N

E
W

»
«
(R

S
T

A
R

fI
>

*B
E

T
D

O
T

(J
))
/V

fJ
>

>
**

2
 

IF
 
(Y
Nu
V.
'.
GT
.l
.)
 
G
O
 
TO
 
8
5
0
 

Y
N
E
W
«
V
(
J
1
*
S
Q
R
T
C
1
»
-
Y
N
E
W
1
 

IF
 
(
Y
N
E
W
.
U
T
.
V
C
t
 I
) 

) 
Y
N
E
W
a
V
C
d
)
 

I
F
(
A
B
S
(
3
E
T
[
)
O
T
{
J
)
 )
 .
G
T
.
3
F
U
N
C
T

 ( 
A
M

 I 
Nl

 (
G
C
A
P

 ( 
I)

 .
G
M
A
X
d
 )
) 
»
Y
N
E
W
.
I
)
 )
 

»
G
O
 
T
O
 
8
5
0
 

T
P
 
(
Y
N
E
W
.
L
T
.
V
d
)
l
 
G
O
 
TO
 
8
2
5
 

A
d

 5
 »
A
V
I
 N
IC

 3
2
.
2
/
V
d
 )
*
P
E
E
U
(
V
(
X
)
 .
C
A
P
X
»
 I
 )
 •
 <

 Y
N
E
W
-
V
d
 )
)
/
D
E
L
T
A
T
)
 

0
0
 
T
O
 
R
0
2
 

• 

• 
^
i
t
i
h
^
^
w
ä
»
»
i
 



n
 

S3
 

82
5 

A(
!)
«
A
M
A
X
I
<
A
D
E
C
<
I
)
t
C
Y
N
E
W
-
V
C
I
)
)
/
D
£
L
T
A
T
)
 

G
O
 
TO
 
80
2 

85
0 

I
F
<
V
(
I
)
.
G
T
.
V
S
T
R
(
I
)
)
 
G
O
 
TO
 
85

2 
I
F
f
A
B
S
t
B
E
T
D
O
T
C
J
)
U
G
T
.
C
A
P
X
)
 
G
O
T
O
 
85

1 
A
U
)
«
0
.
 

• 
G
O
 
TO
 
80

2 
85

1 
Y
N
E
W
«
V
(
J
)
 

A
(
I
)
«
A
M
I
N
l
(
3
2
.
2
/
V
<
I
)
«
P
E
E
U
(
V
(
I
)
t
C
A
P
X
»
I
)
t
(
Y
N
E
W
-
V
(
I
)
)
/
D
E
L
T
A
T
)
 

G
O
 
TO
 
80

2 
85

2 
Y
N
E
W
«
V
S
T
R
U
)
 

r,
0 

TO
 
82

5 
80

2 
C
O
N
T
I
N
U
E
 

I
S
T
(
I
)
«
2
 

IF
  
 (

A
B

S
fB

E
T

D
O

T
U

M
.L

E
.C

A
P

X
) 

  
G

O
   

TO
  

8
0

4
 

B
E

T
O

O
T

(I
)«

S
G

N
 C 

B
E

T
O

O
T

(I
)
)

*C
A

P
X

 
IS

T
(I

)=
0

 
8
0
4
 
C
O
N
T
I
N
U
E
 

IF
 
(
I
M
S
T
A
T
f
l
J
.
N
E
.
3
)
 
G
O
 
T
O
 
80

5 
A
(
I
}
=
(
3
2
.
2
/
V
(
!
J
)
*
P
E
E
U
(
V
C
I
)
t
B
E
T
O
O
T
(
!
)
•
!
)
 

A
(
I
)
«
A
M
I
N
1
(
A
M
A
X
1
C
A
(
I
)
•
(
V
C
(
I
)
-
V
C
I
)
)
/
D
F
L
T
A
T
)
•
(
V
M
A
X
(
I
)
-
V
(
I
)
)
/
O
E
L
T
A
T
)
 

IF
  
 H

A
B

S
C

B
fc

T
D

O
T

(I
))

.E
Q

.C
A

P
X

)•
A

N
D

«
<

V
<

I)
•G

E
.V

S
T

R
<

I)
))

  
 A

(I
)«

0
»

 
80
5 

C
O
N
T
I
N
U
E
 

j 
R
E
T
U
R
N
 

' 
EN

D 



*w
 

o 
*J

 

5
I
B
F
T
C
 
T
R
K
 
 
 
 
 
X
R
7
»
D
F
C
K
 

S
U
B
R
O
U
T
I
N
E
 
R
P
H
I
 

C
O
M
M
O
N
 
/
R
A
D
A
R
/
 
P
I
(
2
)
»
T
A
U
(
2
)
9

P
2
(
2
)
»
S
(
6
»
2
)
»
R
1
»
R
P
H
I
J
#
N
U
I
N
D
 

C
O
M
M
O
N
/
1
N
P
U
T
V
/
T
M
A
X

 *
 T
M
I
N

 •
 T
S
T
A
R
.
V
A

 »
 

1
D
£
'
.
£
P
S
»
D
E
L
T
A
T
»
E
P
S
L
0
N
»
S
I
G
3
»
G
T
(
3
)
 »
R
M
I
N
»
H
»
 

*
N
»
N
V
(
2
I
»
I
P
S
(
2
)
»
N
I
D
»
 

X
V
I
(
2
)
»
V
2
(
?
)
»
V
3
(
?
)
»
V
4
(
2
>
»
W
(
2
)
»
T
S
T
A
R
S
(
2
)
f
 

2A
r>

FC
(?

> 
»
P
P
F
T
f

 ?
) 

•P
!
c
r
{
?
)
 »
P
C
P
7
(
?
>
 »
 

3
R
P
A
S
C
2
J
 »
R
T
R
K
(
?
!
,
V
C
(
2
)
 »
V
Z
<
2
)
»
R
S
T
A
R
(
2
J
 *
A
L
P
D
E
T
(
2
>
»
 

ä
A
J
.
P
I
F
F
(
2
)
»
A
L
P
O
P
T
(
2
)
 
*
A
L
P
P
A
S
(
2
)
 »
AL
. 

.
R
K
(
2
>
•
V
M
A
X
(
?
)
 »
G
P

 ( 
2 

) 
»A
CC
C 
2 

) 
• 

5
R
P
1
7
(
5
»
1
5
»
c
»
2
)
»
R
F
2
T
(
5
>
1
5
»
6
»
2
)
»
R
F
3
T
(
5
*
1
5
*
6
»
2
)
»
R
F
1
P
T
(
5
»
1
5
»
6
»
2
)
•
 

6
R
F
2
P
T
(
5
»
1
5
*
6
»
?
)
»
R
r
3
P
T
(
5
»
1
5
»
6
»
2
)
»
X
!
D
(
7
2
)
»
G
M
I
S
(
6
»
2
)
»
V
A
T
A
B
<
1
0
)
»
 

7
A
L
P
.
V
I
S
C
6
»
?
)
 »
G
M
A
X
T
C
2
7
»
2
)
 »
S
I
G
T
A
B
(
 1
5 

) 
»
N
V
A

 »
N
S
I
G
M
A
»

 V
A
T
A
G
1
2
7

 »
2 

) 
» 

8
N
V
A
G
C
2
)
*
R
C
(
2
7
»
8
»
2
)
»
G
B
I
G
(
2
7
»
2
)
*
T
C
(
2
)
»
G
O
F
R
C
(
6
»
2
)
f
 

9M
t;
GR
C(
2)
 

C
C
M
M
O
N
/
D
B
L
L
N
C
 
/ 

S
I
G
M
I
S
(
6
»
2

 )
 »
K.
OU
NT
R 
(
6
»
2

 ) 
»
N
U
M
I
S
t

 6
»
2

 ) 
»
T
A
U
M
I
5
C
6

 »
2 

) 
*
»
T
F
I
R
E
I
f
2
5
>
»
M
r
s
T
P
I
(
2
5
)
»
I
A
F
T
R
I
(
2
5
J
»
T
F
I
R
F
P
(
2
5
»
1
0
}
»
M
I
S
T
P
P
I 
2
5
»
1
0
)
»
I
A
F
I
 

*
R
P
(
2
5
,
1
0
)
»
L
C
A
P
»
L
L
I
T
L
 

C
O
M
M
O
N
/

 r
 N
I 
F
L
T
/
T

 • 
T
P
R
T

 •
 B
F
T
D
O
T

 (
?

) 
f F

W
S

U
 ( 
6 

» 2
 ) 

» 
I
T
5
T
f
?
J
 »
V
C
7
)
»
T
I
»
J
J
»
T
M
r
5
>
(
6
.
2
N
P
H
l
 (
2
)
»
Y
(
2
>
»
X
<
2
>
»
 

2
D
X
(
2
1
»
D
Y
'
2
J
»
T
A
W
A
R
F
»
G
<
2
J
»
L
E
F
T
5
5
V
 

C
0
M
M
0
N
/
G
R
l
D
5
0
/
G
A
M
M
A
,
A
L
P
H
A
f
2
)
»
R
 

C
0*

W
0N

/C
0M

3
A

/I
«

J
 

C
O
M
M
O
N
/
N
O
W
F

 I
R/
1 
CA

N*
 ( 
2 

) 
»
K
N
O
W

 12
 ) 

C 
 
 
 
 
N
E
E
D
 
I
N
P
U
T
 
C
O
M
M
O
N
»
I
N
I
F
L
T
»
R
A
D
A
R
 

P
I
»
3
#
1
*
1
5
9
2
6
5
 

I
F
(
(
A
B
S
f
A
L
P
H
A
(
J
)
J
.
L
T
.
P
I
/
2
.
>
•
A
N
D
.
(
A
S
S
(
P
H
I
(
J
)
)
.
L
T
.
P
I
/
2
.
)
)
 
G
O
T
O
 
5
0
 

* 
 
 
 
C
O
N
T
I
N
U
E
 

D
I
F
F
s
A
P
.
S
(
P
H
f
 (
J
)
-
S
I
G
T
A
R
(
I
J
)
 

D
C
  

1
0
 

L
!S

T
=

2
»
N

S
T

G
M

A
 

R
F 
 (

A
B

S
{P

N
I(

J
)-

S
IG

T
A

B
(L

IS
T

)U
G

E
#

0
IF

F
J
 

G
O
 

T
O
 

1
0

 
:P

H
T

=
L

T
S

T
 

D
T

F
F

=
A

B
S

(P
H

T
(J

>
-.

S
IG

T
A

B
(L

IS
T

) 
) 

10
   

C
O

N
TI

N
U

E
 

V
T

rS
7

=
(V

fI
)+

V
(J

))
/2

. 
DO

  
20

   
L

!5
7

=
2

»N
V

A
 

^
 



•  . 

,.-•,• «w*a 

t 

f 

S • • 
< o o. 
> ii II 
frM -> •^ *-• »-• »-• 
£C X X < 0. a . ^- on ft: 

o 
< 
> ^, ^.^ 

rg 1 
-) • -> • o 10 •• o • o 

H- u. 00 
00 rg 

1   1! 
— "1 

•H   || 
-> 

O > C\J 
O 

O *- 
^ X 
~ a 

«0 X 
*-« a ** ^» ^» *- z ü: O z ftr c »r> 

*- ~ ~ z •~ O a     II CL        II 
10 mc >: o o o j *- ^. j ^ ^ o 
UJ •   •> 0£ < <f c < — -> < ~ -> »~ 
>- ^ ^ < > ^* • -) — • "> — > * * j ~ c »» ^» UJ  • z It.»  •• z o • *-*   *m    ft. w    »- C X a ->< o     < o 
»- • x x e> c • «— • »-• v^ • »-< v»> 
-i «— ft. 0. CT < o e »- •*•—»-• ^» •* #•« --< 
• vO »-«•-«< 1- c L   (/) «- 10 ** 10 -^ 

•*•* ^* ••      »    w < • Ü-. ->•-• — -> ^- — -> »- h* I0S0. - > - »o — K '- 2: • — s   • w 

«/> 10 »-« < <   4 1 f~ »-« ">   • ** < c o — < e c yt 
»-4 U_' •—i z > > >. »»   • > » LJ 5/ X   •   • HI   •   « 6 
-J W-* 1- 1 z»- -• o ft  O ~* VO «— a U! u, w a uj L. z •* 1 r— ^> t» «^ «•» Ö' < UJ +• w      • t- J o z h J o z cc 
CDH K I z -> «H K »- < >   • T-* IT; -> 10 <  • • *0 <   •   • • 
< 40 IT.  r- Ü «c < o ^ II    HH    || •- 10 • II »-« *-* ÜJ In — — ~) LJ — — -» UJ UJ    • 
»~ •- •-   tK   U > >~ > V u. n. ~» w    »-« c V ?  X 1- r> to ~> ••- K 10 -> — D J o 
< .J .J      z 2 T irt sr ftcr y tc ?T II D a H Z CD *- X z II  CD «^ X z z •   HZ 
> II n c - It II z II tf\    II      II    w. < z ->C0 Z K 1 •- < o a a "")< O Q Ci »- ft: ->cr 
wft. 2 H •- a 2. UJ W fM Z 0. h- H- ~ »-• r. w   W u ~ K« or D »- w — er D »- w    ^   3 

< <     z <r < z •— o o </> < X II  X Z             w H X             — y~ z x»- c 
u- > > c c > >^ > O c or ui > u. c O Ü. u. naoitiLiL U a u. u u UJ C U.   ft  ÜJ:   Z. 
•-• »X •- c ^ »— »-Q 2 O < < >- ft CJ ^-< »-* •- <y o »~* ••* *~< ft ft^ *—••-« •-. ftr u •- ft: ft- ii • 

c ^« ir> CO o o 
f\J r\j K fVi «^ ir, 

- 54 - 

1 



c 
o

 

S
I
B
F
T
C
 
P
A
S
S
I
.
 
 
X
R
7
»
D
E
C
K
*
 

S
U
B
R
O
U
T
I
N
E
 
P
A
S
S
I
V
C
P
A
S
S
)
 

C
0
M
.
X
0
N
/
D
3
L
L
N
C
 
/ 

S
I
G
M
I
S
(

 6
»
2

 ) 
»
K
O
U
N
T
R

 ( 
6
»
2
) 
»
N
U
M
I
S
C

 6
»
2
 )
 »
T
A
U
M
I
S
C

 6
 »
2 

) 
*
,
T
r
I
R
E
I
(
2
5
)
»
M
I
S
T
P
I
(
2
5
)
»
I
A
F
I
R
I
(
2
5
)
»
T
F
I
R
E
P
t
2
5
»
1
0
)
»
M
I
S
T
P
P
<
2
5
»
1
0
)
•
I
A
F
I
 

*
P
P
(
2
5
»
1
0
)
»
L
C
A
P
»
L
L
l
T
L
 

C
O
M
M
O
N
/
R
I
F
F
C
<
/
I
T
E
M
O
(
2
)
 

C
O
W
O
N
/
A
D
R
E
C
O
/
R
O
O
T

 »
 P

HI
 D
O
T

 < 
2)

 »
 A
L
P
O
O
T

 ( 
2 

) 
»
G
P
U
R
 

C
O
M
M
O
N
 
/
R
A
D
A
?
/
 
P
I
f
2
)
»
T
A
U
(
2
)
»
P
2
(
2
)
»
S
(
6
»
2
)
»
R
l
»
R
P
H
I
J
»
N
U
I
N
D
 

C
O
M
M
O
N
/
I
N
P
U
T
V
/
T
M
A
X
»
T
M
I
N
»
T
S
T
A
R
»
V
A
»
 

1
D
E
L
E
P
S
»
D
E
L
T
A
T
,
E
P
S
L
0
N
»
S
I
G
B
»
G
T
(
3
)
»
R
M
I
N
»
H
»
 

*
N
»
N
*
<
2
)
 »
I
P
S
(
2
)
 »
N
I
D
»
 

1
V
K
2
)
»
V
2
C
2
)
»
V
3
(
2
)
»
V
4
(
2
)
 »
W
<
2
)
»
T
S
T
A
R
S
C
2
)
•
 

2
A
D
E
C
C
2
)
»
R
D
E
T
(
2
>
»
R
I
F
F
<
2
)
»
R
0
P
T
C
2
)
»
 

3
R
P
A
S
(
2
)
»
R
T
R
K
(
2
>
»
V
C
(
2
)
»
V
Z
(
2
)
»
R
S
T
A
R
C
2
)
»
A
L
P
D
E
T
C
2
)
»
 

4
A
L
P
I
f
r
-
(
2
)
»
A
L
P
0
P
T
(
2
)
»
A
L
P
P
A
S
<
2
)
»
A
L
P
T
R
M
2
)
»
V
M
A
X
(
2
)
»
G
P
(
2
)
*
A
C
C
(
2
)
»
 

5
R
F
1
T
(
5
.
1
5
»
6
»
2
)
»
R
F
2
T
(
5
»
1
5
«
6
.
2
)
»
R
F
3
T
(
5
»
1
5
»
6
*
2
)
»
R
F
1
P
T
<
5
»
1
5
»
6
»
2
)
»
 

6
R
F
2
P
T
(
5
»
1
5
»
6
»
2
)
»
R
F
3
P
T
(
5
»
1
5
»
6
»
2
)
»
X
I
D
(
7
2
)
»
G
M
I
S
(
6
»
2
)
»
V
A
T
A
B
(
1
0
)
»
 

7
A
L
P
*
I
S
(
6
»
2
)
»
G
M
A
X
T
(
2
7
»
2
)
»
S
I
G
T
A
B
(
1
5
)
»
N
V
A
»
N
S
I
G
M
A
»
V
A
T
A
G
<
2
7
»
2
)
»
 

8
N
V
A
G
(
?
)
•
R
C
(
2
7
»
0
»
2
)
»
G
B
I
G
(
2
7
»
2
)
»
T
C
(
2
)
»
G
O
F
R
C
(
8
»
2
)
»
 

Q
N
U
6
*
C
(
?
)
 

C
O
M
w
O
N
/
G
R

 I 
D
S
O
/
G
A
M
V
.
A
 »
A
L
P
H
A

 ( 
2 

) 
• R
 

C
0
M
M
0
N
/
I
N
I
F
L
T
/
T
»
T
P
R
T
»
B
E
T
D
0
T
<
2
)
»
E
N
V
S
W
<
6
»
2
)
»
 

1
I
S
T
(
2
)
»
V
(
2
)
»
I
I
*
J
J
»
T
M
I
S
(
6
»
2
)
»
P
H
I
(
2
)
»
Y
(
2
)»
X
(
2
)
»
 

2
0
X
(
2
)
*
D
Y
(
2
)
»
T
A
W
A
R
E
»
G
<
2
)
»
L
E
F
T
S
W
 

C
O
M
N
'
O
N
/
C
O
M
S
A
/
I
 »
J 

C
0
M
V
O
N
/
E
X
E
C
/
R
S
V
,
A
L
L
(
2
)
 »
R
H
O
<
4
)
•
I
F
T
R
»
I
B
M
R
#
F
M
(
2
)
»
B
S
M
A
L
L
(
2
)
 •
 

L
O
G
I
C
A
L
 
L
E
F
T
5
W
»
P
A
S
S
 

L
O
G
I
C
A
L
 
F
N
V
S
W
 

?
!
=
R
T
P
<
(
J
)
 

IF
 
(
(
J
.
F
O
.
I
B
V
P
)
.
A
N
D
,
(
T
A
W
A
R
E
.
E
O
»
1
0
0
0
.
)
)
 
G
O
 
T
O
 
35
 

IP
 
(
J
.
r
o
.
I
B
M
S
)
 
G
O
 
T
O
 
40
 

IF
 
(
M
U
I
N
O
.
E
O
.
O
)
 
G
O
 
T
O
 
4
0
 

IF
 
(
N
U
I
N
D
.
E
Q
.
l
)
 
G
O
 
T
O
 
5 

3
1
-
C
»
 

IF
 
(
I
T
E
y
?
(
J
)
.
E
O
.
O
)
 
G
O
 
T
O
 
9 

5 
C
O
N
T
I
N
U
E
 

I
F
(
P
l
(
J
)
.
N
E
.
l
.
)
 
G
O
 
T
O
 
3
0
 

I 

m 
> 



r
 

^
 

N
M
I
S
«
N
M
(
J
)
 

D
O
 
25
 
L
»
l
t
N
M
T
S
 

IF
 
(
T
.
L
T
.
D
E
L
T
A
T
)
 
G
O
 
T
O
 
2
5
 

IF
 
(
S
I
G
M
I
S
(
L
»
J
)
.
G
T
.
D
E
L
T
A
T
)
 
G
O
 
T
O
 
2
5
 

S
(
L
t
J
)
*
l
.
 

R
1
=
R
T
R
K
(
J
)
 

G
O
 
T
O
 
4
0
 

2
5
 
C
O
N
T
I
N
U
E
 

P
A
S
S
«
.
F
A
L
S
E
«
 

R
E
T
U
R
N
 

3
0
 
I
F
(
P
2
(
J
)
.
N
E
.
l
.
)
 
G
O
 
T
O
 
31
 

R
1
=
R
T
R
K
(
J
)
 

G
O
 
T
O
 
4
0
 

31
 
C
A
L
L
 
R
P
H
I
 

I
F
C
R
P
H
I
J
.
L
E
.
O
.
)
 
G
O
 
T
O
 
3
5
 

IF
 
(
R
D
O
T
.
G
E
.
O
.
)
 
G
O
 
T
O
 
3
6
 

&1
 =
 
A
M
I
N
1
(
R
T
R
K
C
J
)
»
R
P
H
I
J
-
T
A
U
C
J
)
*
R
D
0
T
)
 

G
O
 
T
O
 
4
0
 

35
 
P
A
S
S
=
.
F
A
L
S
E
.
 

R
E
T
U
R
N
 

36
 
IF
 
(
R
P
H
I
J
.
L
T
.
R
)
 
G
O
 
T
O
 
3
5
 

P
1
*
R
T
R
K
(
J
)
 

4
0
 
I
F
(
(
R
.
L
E
.
R
P
A
i
M
 I
)
)
.
A
N
D
.
(
R
.
L
E
.
R
1
>
.
A
N
D
.
 

1(
A
ß
S
(
A
L
P
H
A
(
J
)
:
.
L
E
.
A
L
P
T
R
K
(
J
)
)
.
A
N
D
#
 

2
(
A
B
S
(
°
H
l
t
J
)
U
L
f
.
A
L
P
P
A
S
«
1
1
1
)
 
G
O
 
T
O
 
10
 

9 
P
A
S
S
«
.
F
A
L
S
E
.
 

R
E
T
U
R
N
 

10
 

I
F
(
I
P
S
(
I
)
.
E
0
.
1
)
G
O
 
T
O
 
15
 

I
F
(
I
P
S
(
I
)
.
N
E
.
2
)
G
O
 
T
O
 
9 

73
 
 
 
C
A
L
L
 
A
W
A
R
F
 

P
A
S
S
=
.
T
R
U
E
.
 

P
2
(
J
)
=
1
.
 

R
E
T
U
R
N
 

15
 
 
 
L
E
F
T
S
W
=
.
T
R
U
E
.
 

G
O
 
T
O
 
13
 

E
N
D
 

G
O
 
T
O
 
10
 

A
U

U
M

M
M

fl
M

H
Il

 



- MW4V 

0 

o 

o 

z 

z 
< 

UJ 

(    ) < 

a 
< 
HI 

< 
X a 
< 
to 
CD •-< 
< It        ~ 
| -~ CM .-. O 

•— •-« r-« »- #H 
O.Z <-     s: — a a o z o 
— D 2. h-  it K 

•- Ui      to      o 
lLlll|-0MOZ 
•-• ft: *-• o 2. o Ui 

CV f-4 

- 57 - 



' 
r, 

i 

00
 

H
f
o
r
r
r
 
MA
T*
! 
 
 
 
X
R
7
«
D
F
C
K
 

C
O
M
M
O
N
/
N
O
W
F
!
R
/
T
C
A
N
f

 2
1
»
R
N
O
W
(
2
)
 

* 
 
 
 
 
 
E
P
S
P
L
T
f
5
)
»
!
G
R
P
L
T
(
5
)
»
P
L
0
T
I
M
»
N
0
W
P
L
T
»
K
0
U
N
T
»
X
P
L
T
(
3
0
0
»
4
)
»
Y
?
L
T
(
3
0
0
 

*
»
4
)
»
X
N
»
X
X
»
Y
N
»
Y
X
»
X
L
L
»
X
R
L
»
Y
L
L
»
Y
U
L
»
N
P
(
4
)
»
I

 P
L
O
T
»
T
I
M
P
L
T
•
1
E
R
R
 

C
O
M
M
O
N
/
C
O
W
A
R
D
/
V
P
R
!
M
E
C
2
)
f
 
K 
 
»
D
(
1
1
.
2
)
»
G
C
A
P
(
2
)
 

C
O
M
M
O
N
/
I
N
P
U
T
V
/
T
M
A
X
»
T
W
I
N

 »
 T
S
T
A
R

 »
 V
A

 » 
1
D
E
L
E
P
S
»
D
E
L
T
A
7
»
E
P
3
L
0
N
»
R
A
N
G
E
»
G
T
(
3
5
 »
R
M
I
N
»
H
»
 

»
N
t
N
*
t
?
1
»
I
P
S
(
2
)
»
N
I
D
»
 

I
V
?
(
?
)
.
V
?
(
?
)
»
V
3
(
?
)
»
V
4
(
?
)
»
W
(
2
)
»
T
S
T
A
R
S
(
2
)
»
 

2
A
O
E
C
(
?
)
»
R
^
F
T
'
2
>
 »
R
I
^
F
(
2
)
»
R
O
P
T
(
2
)
»
 

?
»
o
A
S
(
?
)
«
R
T
R
<
(
2
)
 »
V
C
(
7
)
 »
V
Z
(
2
)
»
R
S
T
A
R
(
2
)
 »
A
L
P
D
E
T
(
2
)
»
 

4
A

L
P

IF
F

(2
W

A
L

P
O

P
T

(2
) 

»A
L

P
H

A
S
(2

) 
»A

L
P

T
R

K
 ( 

2 
) 

» 
W

A
X

 ( 
2 

) 
»G

P
 ( 

2 
) 

»A
C

C
* 

2 
) 

• 
5W

="
1T

 !
*

 ,
1

5
 ,
6
»
?

) 
»
P

F
?

T
(5

»
1
5
»
6
»
2
) 

»
P

F
3

T
 ( 

5 
» 

15
 »

6»
 2

 ) 
»
R

F
1
P

T
 (
 5

 »
15

 »
6 

»2
 )
 »

 
6R

C
"
2

P
T

(5
»

!5
»

6
»

2
) 

»R
fr3

P
T
 (
 5

 »
15

 »
6»

 2
 ) 

»
X

!D
t7

2
1
 »

G
M

IS
C

6
»

2
)»

V
A

T
A

3
<

1
0

>
 »

 
7
A

t.
P

M
IS

(6
»
2
1
«
G

M
A

X
T

(2
T

»
2
) 

»
5
IG

T
A

3
C
 1

5
) 

»
N

V
A

»
N

5
IG

Y
A

»
V

A
T

A
G

(2
7

»
2

)•
 

3
N

V
A

G
(2

)»
R

C
(2

7
»
8
»
2
)»

G
3
IG

(2
7
»
2
)»

T
C

(2
)»

G
O

F
R

C
(8

»
2

)»
 

9
'!

U
G

R
C

C
2

) 
C

C
**

v
O

N
/E

X
F

C
/R

S
*A

L
L

»
R

H
O

»
IF

T
R

»
IB

H
R

»
F

M
(2

)»
B

S
M

A
L

U
2

>
 

C
O

W
O

N
  
 /

C
O

M
O

/  
  f

C
O

M
P

 
C

C
M

V
0
N

/P
L

,R
S

U
-/

A
(2

) 
•S

E
T

M
A

X
(2

) 
»

T
H

E
D

O
T

»
P

H
IS

T
R

»
E

T
A

»
 A

L
P

M
A

X
( 

2 
5 

»X
LA

W
ID

A
 (

2
) 

•»
X

O
H

T
 

C
O

W
/O

N
/D

B
L

L
N

C
  

 /
  
 S

IG
M

IS
(6

»
2
>

»
K

O
U

N
T

R
(6

»
2
)»

N
U

M
IS

(6
»

2
)»

T
A

U
M

IS
l6

»
2

) 
*»

T
F

!R
E

I 
(2

5
)»

W
I5

T
P

M
2
5
)»

!A
F

!R
!(

2
5
)»

T
F

!R
E

P
(2

5
»
1
0
)»

M
IS

T
P

P
(2

5
»
1
0
) 

»
!A

F
.!

 
•
P

»
(2

5
»

1
0
)»

L
C

A
O

»
L

L
lT

L
 

C
O

N
'M

O
N

/S
L

O
V

U
'V

O
F

C
L

F
 

C
O

W
O

N
  
 /

R
A

D
A

R
/ 

  P
I 

( 2
 )
 »

T
A

'J
(2

 )
 »

«
2
 ( 

2 
) 

»S
< 

6
»

2
 ) 

»
R

l 
»

R
P

H
IJ

 »
 N

'U
IN

D
 

C
O

N
'M

O
N

/R
F

A
R

G
N

/R
A

N
G

U
N

 ( 
2 

? 
•A

L
P

G
U

N
 ( 

2 
) 

C
O

V
?

/O
N

/e
E

T
F

lX
/&

F
T

T
A

B
(2

7
»
2
) 

»
V

S
T

R
C

2
) 

C
O

M
M

O
iN

/C
O

r>
P

U
5>

/O
X

D
E

B
T

(2
) 

»
B

IN
D

E
X

(2
) 

»G
B
 ( 

2 
) 

»
S

IC
K

F
 ( 

2 
) 

»O
X

 (
2

) 
-^

 
C

0
M

M
0
K

/T
0
T

IM
E

/T
D

E
L

T
S

(3
)»

R
T

E
S

T
(2

) 
C

0
N

!M
0

r;
/R

V
A

R
Y

/<
C

A
P

P
»

K
L

IT
L

P
»

T
A

T
R

P
R

{6
»

2
) 

»
T

T
H

E
R

E
(2

) 
»

M
!S

R
P

R
(6

»
2

) 
»T

O
L

E
R

» 
•R

P
R

!M
E

(6
»

2
) 

C
C
M
W
O
N
/
V
A
X
A
L
P
/
A
M
(
2
)
 

N
A
V
E
 
L
I
S
T
/
S
L
O
D
W
N
/
D
E
C
L
E
 

M
A
Y
*
 
L
l
S
T
/
P
U
R
5
i
/
A
L
P
M
A
X
»
X
L
A
M
0
A
»
X
P
H
l
 

^
A
M
F
 
L
T
^
T
/
r
i
^
T
^
F
/
T
A
U
M
T
^
^
W
U
M
I
 «
;»
LC
AP
 

m
 



WNlmiiMn«,,.,. .„—,     .-    • t_       I.,    i.     i  imi-i in IITT • - -»    n        _ «• 

0 

o 

Q. \C 
<U 
U — 
-J t/> 
•>  * 
to en 
»-< o 
X   •• 
:JD 
^ 2? 

•« •-« 
*0 D 
•- Z 
?   • 
DO 
<   • 
h- to 
-1- 
D-J 
< LJ 

< ) 

If 
c 
1^ 
r- 
IT 
C 

• 
IT 

c 
•- 

» 

C ~— 

• H              r sr c c 

atu-iu         <f •-« 0.0. 
UJ   * tO -I             h- O "-                        •" -' 
•J < Ul O              r- < »J                            *•• 
c o »- •-        c cr i!>                -* — 
t-y.ce - sr      • *zrz.'Z2:rei~ *  v.      r 
• < » cr D     v »     < <<<<<     CO             •-«*-< 
C J? d   O          2 H          •" I-»M »-« »M H          21 »"*                         •—  »-          ••- 
tXDK0L< •-       D C C C O C:            X                  -   ••       C 
ee • o to .J y — •     <<<<<<     CM* *- «-     < 
10 X 0. •- < l/ C »H        C 0: ft- C Cr &          I   •-•«              C « •"«        ft 
•-<JS'   »•-< 1       * * *   *   *  *       U I"  *•           + * ***       * 
5 Z <   • 2 W (v ^        ** ^ ^ ^ „ _       < c -.       O «- *-        ^ 
• 0.   •• U D   •   * 10        rn H«I«HH       K •• • <£       *~ *-• • •        r- 

lL JZS CtS •—        ••• ».-•-»-.»-.#-.       <   • <             -J -»       ••- ? 
s < D »•- I-; c f- •    y.     *- ~*- — — *-         •» «v     c o. c      — »- 
«-• ** c t: < >» f\ a      cr KiuHWw     IL o r^ c i-'; t     »-• »~ 

v& JZO. tA'f j -J < < b u c. < c      2: — • o     e. c      JC 
K 0- < < c' N, ^ IT c < V. i- C • •- C 0 •-      »~ *- >: -J — u. -   *-  c  -J 
:: ft »- o: •• _J — f- »-HOC ccacc     ~ rs c o o «- *- c to o 
c   • —•  • • tx -- v> < ~* to — •- •-• .j .J -• .J _J     o — r • -•  •          jr. 
< ft. t: tu a < 5. •-- H M IH t*j v: <<<<•<     »~< x w **• c? * c u -» 
HQ.3:2KI-»-   t «•• ~»       N -• S H Z   | Mi   «   II   0   t         »WXHUMCM^ 
If  ft   "S, •-. K  **  V. «* O r-< »~   • »-    »    »    •  •* •—*-.  —  ->*^-~X — CC     «OC    »*~C 
V *" H ft.'  < I-  K  V 1"   3   IJ H  J   M  H H   r- !••  r   H  r-.  f< r-  K  (C  «0  I   rl  I-  ••<  r- e-   rn 
I- <  10 f\.   H-   «0  IT' t. • r- Q.    II    ST    I!    *^    II    •"' II    »- •—   •-•  •- •-    •  tf>    •   r-<    •• C     *    •    It    ""     • 
t/-  H- •—  >    »^-»-.•- (Dvj;HllH»»fl»'r-wvv.ww^w^|vll. Jirifr,»-« 
•-   »»J   •ajJ6*-nK*|»WHj,)WHtfiMKlL>lfl^»'hv»-*.fi.vv*.hv 
Jt     aa               I«  n  ti uj < c     •-     < I» u. o < c u. < L. <     —              ^J 
b  0. Ul h   < UJ U  < 7? ft  frh?jnhr-S:*»-NC»-CC   •- »- ^  •-- >  C   *~ C C   a.CC 
JO!(/)UiJ»-M-iHCJ       tO ft        C O. 0   O   C  O  H f M ft <       <<        ir«r 
<u<>*?<«<ft u fpc<c^0JCHC j.jjjjtcpcii'i u ii c n u 
2. ^ 8T   *  »ZZC2H».^iiUOSO<Cf>C   <<<<<. 3c u. :•; u ft • • Ct ft  f. I:   C- 

v        *    * 

c 

- 59 - 



•* 

N 

o 
f\l 

C 
8 

O 
cv 

C 

bJ 5 O 
• Z t~ 

»-«. •• z 
ft: •».   •• 
K •~«  »H 

u- w    || 
»-* >• c 
»•» • z •-« r-i • tf> r-l *    •> •H 

ZZ22ZZ a + z ~ 
<<<<<< o»~ »/) * c C 
V-     »-«      >-H      »—     •-«     •-« •H   w ft. 0- •- »- 
C C Ci G O C • bJ 0, *- 
<<<<<< Cft: -J b   C o 
ft: ft ft: ft. ft. ft *~ O bJ v- »- -o 
»:•.  *   tf   *•   /,.   .;• z 

< 
z 
< 

• Z X 
ft   c   • 

*•» rH CM  i-l   f\i r-< (V *•• •—« o«-< ^» z  • s:<o 
c c c ~» • Z D C O fs.  • — 
• »» X X < < Z Z ~» <• Z *f b.'C o ft: ^« %J *-> c ft- 

~ c o •»  «*» *— <<OC5D _J ft < or — bJ -J *•• z z •-*--' K 
C - — Z b. *r ~ S  S" 4" ?  C  Ü < * •— ».< 0.   • Vi tf. V    • U 
f< li  »-« ~- s- z — c K c. a < < c C- K   IT. S2 V c * • ^* 0. •-< ^. ^» — r\ — •- 
•-. tf> m tr; r — -i •- r» -J -J -J -i -J -J *•- ft. c O- < O •- ft.' bJ if. c c c^a^ 
» •> • ft: c ft •- 0 a <<xx<< ft LU JlL ft -J o s bJ 1 * tf ^ »r   •»- \~ 
XXX D -J — < £ < a ii ii  ii it ii 3i -J «A -J * tf* • CO •-« bJ O »    •• •> X b. b. 
c- c- a a ei iu »- •- 1«. ~* ~* «-» »» ** ^» • bj ft b ff ft. to •-« • ft *— I •-• #-• •-< «fr — O 

Z»- »- K 

•> » » 
if i tf ir lT tf< 

IT  t~t C\J »-« f\j •- CM >ft C b 
li 
C 

C. 
li 

IT, 

c b» 
II 
z 

f lu tf) 
-id 

c 
II 
2f 

O 1 
II 

u i a 

1- bJ .J »r x x < < z z ft tf, c z li »- 
•-< < < v<<CCDDlLl).' J ft II o II bj — C c c »— i/-' < lu b. b. <c J 
HS3 o c c c r. c :? >" :•: ?•- c o H  -J if. b: ri »1 to a — -J »- ji-a 2T »- i- i- :• a: <. 
?t ft- ft' < < < < < < a o. < < ft. a •- b. ft- .1 O tf> ft. «—    W «.0 »A. 2 bJ &r »-* •-• •- Ö w JE 
CCCCb.li  u. L. b. L    .J .J .J _l .J .J ft. C L li • - ft L b. b. J- C ft C i- C ft. 0 C C L. »^ 
Cu. b. u. e ft c ft ft ft   < < X X < < IS iO tf C \f. b. •-« ** ••« b'j c u. <~" Z b 2. b. — ft 

c> C 
•-« *v. m tf. «3 
c c o o c 

ft  «M   r-     1-1 CM ^, 

- 60 - 



..    . 

„ II."—III *»l 

J 

J 

If o a c c C Q o 
e> M h- r- r- »- 1- m  • • 
z Cr C- j* £  CJ a d c c c c: f\j CM f\j 

< O * * * *  * r-  r- r-  r- r-    r- >* \ 
&r »- »~ *• — »-» #-. Ct' cr C   0- &   Cr O *- — 
* Vj rH rH r-l r-^ rH * * V   fr >:- v K  Cf a: 

-» L  C ^. 0~* •«. »~+ r- r- 
~J U o fc« — «— •w   w r\; «-j rn f\; r- <\. O IL LL 

— < ** -J «•» r- 
1' f" tf v ** w- o c • -    w %>   — u •. —« 

—     or ^ ? to U u L- If. c < fc- 7. v: r- r- X X <   < ^^ — • 
a.    K c iT. ^» «•« a e — C •— C M.     *- r"1 n." r,- 

CL < < D C —  K r~ rv 
r-        U-  K cr r-4 f\i u + r. C a ri a a. o c •1: fc >   > C li r. »"- 
u.      »-. u w —»    w »—« «.   • _: ._• ~» -Ji -J f, c t-". VI C a c •r  «^ c V • f C' „.' 
•—        *.- *-. n X X «- c L. rv < <• < < < ^J ~J c c h -J _J »J _» M' _* O f »-• - J 
*-»       r     — z: rH < < K r- -J -j • 1! ti II ii ii < < u. .J c- < < X  X «J L^ — u.    II II < 
H       0-  r- •—i + 3" S a < lA    • r— »•• *» — «— ~+. II   1' .J a-.. :;« 11   II II   i: u- C. c >: 
L.       C C S i/5 a a o c c. Jr II r-' t-* t   1 r-t  rH *^ ^» UJ CL r: •— f* ^. ^» r I: r r   cr c-: t' 

O tf  K C u. < Cl .J -JUi »- g li. o r— »--< *— »- to-   •—. fV   rn C\ UJ c t- f\; rH  f\ i'. ir. » r*  r- H- c lu 
am n C. ^> II iL < < --} »V b It -J fc- «-' — — ^-     M »-   «- II u • w    ... *-  w ii II O C II U. 1! r» 
J       J.IZJ •-- It    1! 2- C U Z lO \- i- r- \r, ^ V 2T i/: z \f X x <   < i/ ^ »^ L; r~ »-< .J ir 
< O -1 <•' •~ .1 |; »-» «•» •—• c o L- u L- c < D' D D a c ll < < c r a c U- »-< »^ — -J i. 

1» K <   li r- < IT rH  f\ H -J -J •J U) <\ c •— c C. r- O C U- _l c ;• > ?    *• i" ^j K — I-- r- < » 
o    i c S"  J a «—    w Z _J _J \r — 0. r\ c a a a ci ..! 1/5 e r. (i <   < .J f". »— u. r„ >. -• 
X c «r 2 C «T. ü £  5 c < <: c. u c _l ZJ _. -j ^i J Jü Q »- .J ~i -J   -1 I 0 c It- r c \.'. c- 
cor o. u or •— < < U U VJ Ü     •- c < < <. < < < < c Li i' < < >   X r ll. ic *•• Cr G c< u 

ir rH c 
r— o ir. 

r" IN: MS r^ 
r- tK 

- 61 - 



r 

N 

I- H 
D 2 o. r. 
2? c *-* 

ii o 

J:     r 
< C C 2' 
C 2 O L. 

(. 

- 62 - 



3
~
T
 

O
 

S
I
B
F
T
C
 
C
0
M
8
A
.
 
 
X
R
7
»
0
F
C
K
 

S
U
B
R
O
U
T
I
N
E
 
C
O
M
B
A
T
(
I

 E
P
S
)
 

C
O
M
V
O
N
/
I
N
P
U
T
V
/
T
V
A
X
»
T
M
I
N
»
T
S
T
A
R
»
V
A
»
 

l
O
F
L
F
P
^
^
O
F
L
T
A
T
t
F
O
S
L
O
N
f
S
T
G
^
f
G
T
O
)
 »
R
M
I
N
»
H
»
 

*
N
»
W
M
C
2
1
 •
Ie

>
S
(
7
)
 »
N
I
O
»
 

I
V
l
(
2
)
»
V
2
(
2
)
»
V
?
f
?
)
»
V
4
(
7
)
»
W
(
2
)
»
T
S
T
A
R
S
C
2
)
t
 

2A
r
>F
C(
7)

 »
R
D
F
T
(
?
)
»
R
I
F
F
(
?
)
 »
R
0
P
T
(
2
)
 t
 

^
P
P
A
S
(
?
)
»
R
T
R
K
(
?
)
»
V
C
(
2
>
»
V
7
<
2
)
»
R
S
T
A
R
<
2
>
»
A
L
P
D
E
T
(
2
)
»
 

4
A

L
P

IF
F

(2
)»

A
L

P
O

P
T

(2
) 

»
A

L
P

P
A

S
 ( 

2 
) 
t 

A
L
P

T
R

K
 ( 

2 
) 

»V
?<

*A
X(

 2
 ) 

»
G

P
C

2
)•

A
C

C
<

2
) 

t 
5

R
F

]T
(5

*1
5

»
6

»
2

)»
R

F
?
T

(5
»
1
5
»
6
»
2
)»

R
F

3
T

(5
•1

5
»

6
»

2
)»

R
F

1
P

T
(5

»
1

5
»

6
»

2
)*

 
6
R

F
2
P

T
(5

»
1
5
»
6
»
2
)»

R
F

3
P

T
(5

»
1
5
»
6
»
2
)>

X
ID

<
7
2
)t

G
M

lS
f6

t2
)t

V
A

T
A

B
I1

0
)»

 
7

A
L

P
M

IS
(6

»
2

)»
G

M
A

X
T

(2
7

»
2

) 
»S

IG
T

A
B

 ( 
1
5
 )
 »

N
V

A
 »

N
S

IG
V

5
A

»
V

A
T

A
G

<
2

7
 »

2
 ) 

• 
8

N
V

A
G

(2
)»

R
C

(2
7
»
8
»
2
)»

G
B

IG
<

2
7
»
2
)»

T
C

(2
)»

G
O

F
R

C
(8

»
2

)t
 

9
N

U
G

R
C

(2
) 

C
O

M
M

O
N

/S
IC

L
V

/T
IM

S
 I

C
(2

)»
 S

IC
T

IM
(2

 »
 2

 5
) 

C
C

M
'-'

C
K

  
 /
P

L
T

J
N

F
/ 

• 
E

P
S

P
L
T

(5
>

»
IG

R
P

L
T

(5
)»

P
L
O

T
1
M

»
N

O
W

P
L
T

»
K

O
U

N
T

»
X

P
L
T

<
3
0
0
«
4
)»

Y
P

L
T

<
3
0
0

 
»

»
4

)»
X

N
»

X
X

»
Y

N
»

Y
X

»
X

L
L

»
X

R
L

»
Y

L
L

»
Y

U
L

»
N

P
(4

)*
 I

P
L
O

T
»
T

IM
P

L
T

»
I 

E
R

R
 

C
O

M
W

O
N

/E
X

E
C

/R
S

M
A

L
L

»
R

H
O

»
IF

T
R

*I
B

M
R

»
F

M
<

2
) 

»
B

S
M

A
L

L
C

2
) 

C
0
W

0
N

/R
IF

F
C

<
/I
T

c
^
P

(2
) 

^
 

C
O
M
M
O
N
/
C
O
V
B
A
/
I
»
J
 

C
O
M
M
O
N
/
R
F
.
S
/
n
!
P
S
(
7
3
)
»
T
L
I
T
(
2
5
>
»
A
W
A
R
E
T
(
2

 5
> 
,
F
P
R
(
2
5
)
 »
T
M
I
S
P

 (
6 
»
2
,
2
5

 J 
C
O
M
M
O
N
/
P
R
N
T
1
/
1
P
P
I

 N
T 

C
O
M
M
O
N
/
T
O
T
I
M
E
/
T
D
E
L
T
S
(
3
)
»
R
T
E
S
T
C
2
)
 

C
O
M
f
c
O
N
/
T
I
M
E
/
T
T
M
I
S
(
6

 »
2 
»2
5)
 

C
O
M
M
O
N
/
D
B
L
L
N
C
 

/ 
S
I
G
M
I
S
(
6
»
2
)
»
<
O
U
N
T
R
(
6
»
2
)
»
N
U
M
I
S
(
6
»
2
)
»
T
A
U
M
I
S
(
6
»
2
)
 

»
»
T
F
I
R
E
1
(
2
5
)
»
M
I
S
T
P
I
(
2
5
)
»
I
A
F
I
R
I
(
2
5
)
»
T
F
I
R
E
P
C
2
5
»
1
0
)
»
M
I
S
T
P
P
(
2
5
»
I
C
)
»
I
A
F
!
 

*
P
P
(
2
5
•
1
0
)
»
L
C
A
P
»
L
L
I
T
L
 

C
O
M
M
O
N
/
N
A
V
S
Y
/
G
L
A
T
(
?

 )»
V
7
.
F
R
O

 »
S 
»
A
S
M
A
L
L
•
R
C
1
»
 

j
F
L
A
w
n
A
»
M
»
X
C
(
?
)
,
Y
C
(
7
)
 

C
O
V
^
O
N
V
D
I
A
^
:
o
r
>/
V7
FP

r'
fT

(2
) 
#
S
P
R
T
(
2
1
 

C
 .-

,».
« W
O
N
/

 T
O
W
/

 T
 ^
H

 T
 P
T
 

C
O
M
y
0
N
/
P
U
R
S
U
E
/
A
(
2
)
»
B
E
T
M
A
X
(
2
)
»
T
H
F
D
O
T
»
P
H
I
S
T
R
,
E
T
A
»
A
L
P
M
A
X
(
2
)
f
X
L
A
M
0
A
(
2
)
 

*
»
X
P
H
I
 

L
O
G
I
C
A
L
 
A
G
A
I
N
 

r
G
R
I
P
^
l
 

N
Y
1
=
N
M
(
1
)
 



.#• 

V 

•-H en 

c o 
»- H- 

co 

c^     ~ .- 

coo o w  w 
ll   II   II K 1- K 
0+ <~. *~ -J -J 
o. c a o 0  0. 
o o a e> IT or 
»—»--.    v-. H- c o ^* 

irtfc <v.: ~o Lu •». r-t c o 
MSOd C -J •   • w et or 
• »—»-' K-> • a U- lu i/: Ü-. LJ 

*~. » •> • C -< z 5T •- N.' Nl 
C   I! C Q O Lu  * •  • -J J </>  > V) > 0 
*« c ceo o O •  iH 7z a ÜJ Ü- >-   11 >•   11 < 

~ Or C < < < II II • *-   II a o o »- *fl ~ \S. «/) — 10 Li 
CM C <•-*-<« LU — — O o o C  »H _J -• r~i r IL UJ r-H h- ••- > -« 1! > - ll -•• 
•* O *• »*«  !3 »-« (N. li II II c -J  •- c-, or II T-* D 3 II II Y < «•- *- < «- *• W. 
X^     a r. a. Z w «— H ^ H »• a a o K- 2: 2 fr- K- •— or or z K »— Ct fr sr K •—- or c u 
2:     ir uj Q. or »— a 0. z _J _J K *— r-« tL   •- -J c »-« »-• it < *- S. 0: «— 5- i- or ** •- ?. 
It   J 1-^ c >- M K s: *i •-• Q 0- 7- w r-\ w «— a h- h H- •—• K .J u. a -J 0. »- c: u. »1 0. K U- tu  -1 

CM _l        HlOU. 2 LJ LU & •*- ^ " •* ? ?' 2 X _J -j *-«»—< -1 U. Q *-• •—« »J uj c-r ^^ •- j 

2 < c u. •- < c K h- 0. c »—• c L-   O U U- o c c c »/• ll. < n  ii <  K 0 II II < rs! 0. II   II < 
Z C C »- 3* • — u —< •- • • H <: h- V •- c 1—  *-« 2T C \J u »—. O u -. -) u > v »-• *->^ > lA — *"> c 

IT 

c 
«n o 

-  64  - 



———I -T TI 1   '      "'** 

* 

o 

^ 

IT» 
o a o 
C\J UJ H 

0*0 
K a o 

o 

11 

K 
a. 

C II- u u 

U_  U_ LU LJ O O 
^ *-a* z   'z     z 
v or o •-   !•-     *~ 0- v-' o < »- a. u. a u. 

1- H-       X 
u. _J_J_J.JU--ICO_J 
»~._J.J_J_I»--|'^-J 

11 <• < < < 11 < •• < 
**> \J \J u u •-•u *•* ^ 

z o 
< z 
< < 

a < 
u-  • 
> Y- 
c o 

z 
-J • 

< U 
V »- 

Z •-» a- 
O   • 
-. O 
w  UJ 
I-   • 
_J a 
D o 
ir; •-• 
UJ Cc 
Cf O 

. »-< 
-J ~ 
-J 
< U. 

•  1 

I 
CL 
O 
z 

 —. » —t 
I- Z Z tO Z; 
UJ   »   •> tO   *' 
(U H H M H 
<   II    II   X   Hi 
5 o. a * a; 
• z z a z| 
~ + • • o * 
a - - z H 
M r-4 CNJ    * <\l. 
~ 5 ?; .H Xj 
I- Z Z  - Z. 
»*»»(/)«, 
J H H IT,  H| 
h II  •• •—• ". 
-. IT/ </) £ tf>. 
• v.. in — «/> 

«^ •_ .— if) •-. 

10 y. sr •- s 
a * • s * 
uj *-» «- 1- H 
.-. Q o. i~ CL 
w o o w o 
to z z ~ z 
CL   •   * *, 
UJ t-< CNJ — <M 
»-   ••   * O   •>' Z 
O tO </"« O t0   * 
© to 10 »~* to •-< 
,_, _ _ « •- 11 

.     c •-• «~ *-- *-* w 13 
11 •-« #-« a. a — in, z 
fj      w-»/, 1/)     •-« . 

t> O UJ •-* *~* l'-l S €5 
« Y- Y- SL ? ht-,m 
Cf        -* Y- Y- —* Y-1 

i *  *        *; 
l       CM ' 

I«* 
i * 

iO 
jO 

,   • 
o 
• o 

Y- <t 
. tf 
; •© *-» >- 
a 

ex o c 
< zc 
u  • 
_J  Y- — 

<* •— C 

H   ß     • 
II :-: u. 

a 
o 
z 

tf 
5 

O- 
a. 
1- 
10 

5 

Q. 

c 

Cf 
o :< UJ Cc 
II •- c u 
o      *-• N 
K lf\ U. U. 
Ijl4    hH 
Ki — *- 
u. o u. u 
»-« o *-• »-* 

n c 
UJ & 
a u. 
•-• is; 
u. u. 

o -» 
o a 
z o 
•* «•. 
C1   • 
C h- 
CNi •-• 
* 0' 

!-«»-<•- 

o     o 
Cf UJ DC 
Ul I- •-* 
NJ — U. 
U- Cf < 

^  I 
II 
a 
o 
z 

*> 
—    i 
a 
o 
z 

to z 

z o 
•« z 

— c 
»- z 
« U.' 
to — 

OC 
• 

1-1 

^ u. 
o t^ 
,-4.    •• 

»- X 

r- — 
• ^. 

in or 
-~  r-4      • 
lT> UJ *0 

OC'OiMil 
O C rH •-• <r 
Hen   »    '    * 
» •• o 
HHlII 

UJ  U-'   UJ  rH  r-«  t-4  t—l   ^« 

zzz^ "V»-»- 
• «•-.«— UJ UJ < < 
H- h- K H H- 
z z z •-• •-- 
C O C Cf CY 
\J t»; VJ 5 .* 

z 
Cr 

coot 
u. u. u. c^ 

o 

u. 

in o o 
<r <? tr 

o e 
c> cv c? 
c<> cv o 

r-i 

!    -65- 



...        • 
. —- ««•» ii »•••• MM 

c 

O ÜJ U U 
<2 JK O       Ü 
U. U- lu lu c     c 
2s~ cr z z     z 
*   C    C   »M »"•          V—. 

D D. U CL < K KU.&-U. 
5 K 1- s 
CT U. JJJJU, Jtr j 
•- •-« -J J .J -1 •— -j »- ,J 
II    IS   < <   < < 1! < n < 
•- ~> U O U u »— U *- L 

- 65 - 



c 
o

 
4*

 

c-
 

*T
B

F
T

C
  
 I
N

IT
L

   
   

  
X

R
7
fD

F
C

K
 

S
U

B
R

O
U

T
IN

E
   

 I
N

IT
F

L
 

C
O

M
M

O
N

/J
W

JL
F

IP
/ 

T
L

A
S

T
F

(6
»
2
) 

C
0
?

^
O

N
/F

X
F

C
/R

.r>
M

A
L

L
*R

H
O

»
IF

T
R

* 
IB

M
R

«
F

M
( 

C
O

M
M

O
N

/C
O

R
P

U
S

/O
X

D
F

B
T

(2
) 

*8
IN

D
£
X

(2
) 

C
O

M
?'

O
N

  
 /

R
A

D
A

R
/ 

  
P

I 
(2

 )
 »

T
A

U
C

2 
) 
*P

2
 (
 2

) 
»
S

( 
C

O
y
M

O
N

/P
R

N
T

l/
IP

R
IN

T
 

C
O

V
^

O
N

/T
IN

C
O

O
/X

=
>

(?
) 

,Y
P

( 
2 

) 
»B

E
T

A
 ( 

2 
) 

C
O

N
'M

O
N

/G
R

A
P

H
O

/X
T

O
P

.X
e
O

T
tY

T
O

P
tY

B
O

T
 

C
O

W
O

N
/C

K
W

F
A

/S
!O

t2
) 

*A
N

S
(2

4
 »

?
} 

C
O

M
M

O
N

/S
IC

L
V

/T
!M

5
T

C
(2

)»
S

IC
T

lM
(2

»
2
5
) 

C
O

M
M

O
N

/N
Ü

W
R
IT

/K
P

R
T

(2
) 

ro
M

v
o

v
/V

A
N

'M
V

/I
^

S
T

A
T
 (

;?
) 

C
O

M
M

O
N
/F

IR
W

R
T

/R
A

N
F

IR
f2

5
)
•
A

L
P

F
IR

(2
5

)•
 

C
O

M
'.:

O
N

/R
V

A
R

Y
/K

C
A

P
P

>
K

L
IT

L
P

»
T

A
T

R
P

R
(6

»
2

 
*p

r>
P

T
V

F
(6

*7
) 

C
O

M
M

O
N

/1
N

P
U

T
V

/T
M

A
X

»
T

M
IN

•
T

S
T

A
R

»
 V

A
•

 
1
D

Ü
L

E
P

S
»
D

E
L

T
A

T
*F

P
S

L
0
,N

»
S

IG
B

»
G

T
(3

?
 ,

R
M

IN
 

*N
»

M
M

(2
 5

»
!P

S
(2

)»
N

IO
f 

1V
1(

2
)»

V
2

(2
 5
•V

3
(2

)»
V

4
(2

>
»

W
(2

)t
T

S
T

A
R

S
C

 
2A

D
F

C
C

2J
*R

D
r
T

(2
)»

R
IF

F
C

2
1

»
P

O
P

T
(2

J
 •

 
?

P
fA

5
(2

)»
P

T
P

K
 C

2
)*

V
G

(2
)»

V
7
(2

).
R

S
T

A
R

(2
) 

4
A

L
P

IF
F

(2
)»

A
L

P
O

P
T

(2
)»

A
L

P
P

A
S

C
2
)»

A
L

P
T

P
K

 
5
R

ri
~

(5
*!

f>
»
6
,^

) 
>

R
F

2
T

(5
»
1
5
»
6
»
2
) 

*R
F

3
T

C
5

 
6
'^

2
=

>
T

<
0
,2

 5
»

6
»

2
I 

*R
F

^
P

T
(?

 •
1

5
,6

*2
 J
 »

X
ID

( 
7
A

L
P

*-
'IS

(6
«
?
 J 

•G
tf

A
X

T
(2

7
»

2
) 

»
S

IG
T

A
B

( 
15

 5
 »

N
 

8
N

V
A

G
(2

) 
•R

C
C

2
7
»
8
»
2
)*

O
ß

IG
(2

7
»
2
)»

T
C

<
2
}•

 
9
M

U
G

R
C

'2
 J

 
C

O
^

V
0
N

/:
>

ii
rL

T
/T

»
T

P
R

T
»
3
E

T
D

O
T

t2
) 

tE
N

V
S

W
 

1
IS

T
(2

)*
V

(2
>

»
II
»
J
J
»
T

M
IS

(6
»
2
)»

P
H

I(
2
)»

Y
 

2'
5X

 {
;'
 ?
 »

P
Y

<
2
1
 »

T
A

W
A

R
r»

G
(2

1
 »

L
E

F
T

S
* 

c
^
^
»

o
f:

/r
o

M
F

*A
/i
 »

j 
C

O
-I

M
O

M
/D

H
LL

N
C
 

/ 
5 

I G
M

T 
S

( 
6 

»2
 5
 -

K
O

U
N

T
R
 (

 6
 

*
.T

F
I?

rj
(2

5
)»

M
T

5
T

P
It
2
5
>

•I
A

F
IR

I(
?
5
>

»
T

F
 

•* 
**r

' J
 ?

 *
 9
 !

 0
 ) 

»
L
C

A
P

 •
 u

L
I 

T
L

 
C

O
^t

fO
N

/r
?R

I D
S

O
/G

A
M

V
.A

 »
A

L
P

H
A
 (
 2

 )
 •

 R
 

C
O

'-'
-'O

:;
/

N
O

'A
'F

 I
P

/!
C

A
N

(2
)»

R
N

O
W

 (
2
 ) 

2
)
»
B
S
M
A
L
L
<
2
>
 

6
»
2
)
 »
R
l
,
R
P
H
U
»
N
U
I
N
O
 

• M
I
S
 

P
H
I
F
I
R
C
2
5
)
 

)
»
T
T
H
E
R
E
(
2
)
»
M
I
S
R
P
R
(
6
»
2
)
»
T
0
L
E
R
,
 

,•-
1 

2)
 9

 

•A
L
P
D
E
T
(
2
J
»
 

(2
 1
»
V
M
A
X
(
2
)
»
G
P
<
2
>
»
A
C
C
<
2
)
•
 

•
1
5
»
6
»
2
)
»
R
F
l
P
T
(
5
»
1
5
«
6
f
2
)
t
 

7
2
)
t
G
M
I
S
(
6
,
2
)
•
V
A
T
A
B
(
1
0
)
•
 

V
A
*
N
S
I
G
M
A
»
V
A
T
A
G
<
2
7
»
2
)
•
 

G
0
F
R
C
(
3
»
2
)
t
 

(
6
*
2
)
 •
 

(
2
)
 •

 X
I
Z
)
 f
 

• 
2 

1 
* 
N
U
M

 I
S
 (
 6

 •
 2

 )
 •

 T
 A
U.
V 
I
S

 ( 
6
 •

 Z
X

 
I
R
E
P
f
2
5
«
1
0
)
t
M
I
S
T
P
P
(
2
5
«
1
0
)
t
I
A
F
I
 



m
m

 

* 

C
O
K
K
O
N
/
T
O
T
l
M
E
/
T
D
E
L
T
5
(
3
)
»
R
T
E
S
T
(
2
)
 

C
O
M
M
O
N
/
T
O
M
/
1

 S
H
I
F
T
 

LO
C-

TC
AL
 
i
.
E
F
T
S
W
*
£
N
V
S
W
 

D
A
T
A
 
P
I
/
3
#
1
4
1
5
9
?
6
r
j/
 

2
0
0
 
r
O
?
^
M
A
T
(
l
H
0
»
3
X
»
l
H
T
»
5
X
»
l
H
R
»
7
X
,
2
H
X
B
»
8
X
»
2
H
Y
B
»
6
X
»
2
H
V
B
»
3
X
«
2
H
M
B
»
 

» 
3X

 »
 2
H
G
B
»
4
X
•
2
H
B
B
»
2
X

 9
4
H
A
L
P
B
9

 2
X 
91
HI
,
2
X

 9 
4
H
P
H
1
3
,
2
X

 9
2
H
K
B
9

 5
X 

* 
= 
2
H
X
F
,

 8
 X

 »
7.

HY
F 

9 A
X 
»
2
H
V
F

 •
 3
X 

» 2
H
M
F

 ,
 3
X
»
2
H
G
F
,
/

fX
»
2
H
B
F
,
4
X
.
4
H
A
L
P
F
f
 I
X»

 1
HI

 •
 

f
t
2
X
«
'
«
H
P
M
I
F
»
2
X
«
2
H
K
F
)
 

W
R
I
T
S
 
(
6
»
?
0
0
)
 

T
«
»
0
0
0
0
0
1
 

IF
 
C
P
.
G
T
.
t
f
T
F
^
T
t
i
M
 

r,o
   

TO
  
 6
 

0
r
L
T
A
T
=
T
O
F
L
T
S
(
?
)
 

I
S
H
I
F
T
«
?
 

5 
C

0
N

T
IN

U
r

 

IF
(R

.L
E

.R
T

E
S

T
(2

))
   

 I
5
H

IF
T

=
3

 
IF

  
 (

R
#
L
E

.«
T

E
S

T
<

2
>

>
  
 D

E
L
T

A
T

=
T

D
E

L
T

S
(3

) 
6 

C
O

N
T

IN
U

E
 

T
P

R
T

=
D

^L
T

A
T

 
P

?
T

D
0
T

( 
IF

T
R

)=
0
«

 
q

rT
r»

O
T

( 
T

R
M

t?
) 
=

0
. 

O
X

^
F

^
T

f1
)=

9
. 

n
y
>

cp
T

 (
2
)a

0
 

n
i\

T
)F

X
(l

)=
0

. 
3

I.
\D

E
X

(2
)=

0
«

 
IC

A
N

(1
)=

! 
IC

A
N

(?
)=

0
 

T
IM

S
IC

(1
J
*0

«
 

T
T

V
5
ir
(?

)=
0
9

 
L

P
F

T
S

W
=

.F
A

L
S

F
#

 
<

L
T

T
L
P

=
1

 
rs

n 
  7

0
  
 T

<
=

t 
,?

 
R

tfO
W

f 
T

K
)*

P
P

P
T

W
F

( 
I9

IK
) 

T
T

H
F

R
P

f 
T

K
)=

9
«

 
R

S
T

A
R

I 
T

K
)=

R
P

P
T

M
F

n
 9

 T
K

) 
L 

= 
N

'V
( 

IK
 )

 
D

O
   

7
0

   
 f
M

IS
=

l»
L

 
T

L
A

S
T

F
tI
M

IS
tI

K
)*

C
«

 

\ 

—
• 

M
M

 
0

M
 

I
M

I
 

•
M

D
 

.J
ft

M
M

M
 



; 
• 

i 
m km ,r* 

0 

J 

• 

10 
~i 

• < 
O © ti- 
ll  II • •-.  «-* • • r-. 

^» ^» ii Q   Ct «tf a c II 
v * «— \r. H- S •• O .J II »— 
^- *•* u •— If.     •                    •     9     • ÜL   C <? • *? c » --- r. -) 

•>   «. •-« >: f\J o o o c c c •«* »-• (\ c f^J c rv fN. »—< N- •- 
1/? IT • f\. ^ •   II   II   II   II   II   II t— f-1     w-      «_- * II •• II » II II r— »- *-- 
*— »-» 10 •> «-» *• r>« ^- «-k •*   »•»  *•. #•« li l<  ISi IS! T-i o *- t-4 — r- -"» «V. •• i> <\ 
>: 2 •—• t-4   * »—i • II *f ^ v >/ v *: +~ — > > H 1'  V 1 V 1' V »—« V~. •— e 
•-« »-1 X 11    — • II c»f*-«»«»«*-~~ L (t 0    II    I: vr • •-• »-. r - — — 5 c* • •-• c 
w   «•• •— t-< V 5: c -j ||    ^.   V   V   W   V   «•   w 22" y- J   —. »— (*•- c — v «~ c- V • V #• V — "• ü 
10 d •»- II Z II »-      •-• •-• •— c or rr i. u a 0' & ? »~ •_ I_ ll »-• »•- »-• f c • 
•- h- <* _iir. II *^ ir« V C It« £L  Of  •* »~ »^ »-, » • •-•»- >. cc L.  .--• w «c — r V t— V w r* — c r-+ 

5 Z i/j i- if   10 V 4T> • ec Cc »--»-« U- LL U. »-• «-- *- u. cr. *-« •- r- »- 1- M xf •-- <•• «-^ i r» 1/ ». f%   •-• 
O D > »— •-"• — -J    •- to u. z e —• ? H i_ _ .-- II i: C   If •—. If. c0 «r' • - 1      •— 

^C *: .J c s fv c *-Cil.H<<    JI c l~ tf •- «- • -. *-) O C   5 »- c ^ c i-- n c ^" c r-   li 
tf *. u. -J e z c o if. o. •->»- a < a V_/ »—• — > > •» • ~>C\ \. ,... c c: <: C: <. ^.•r> » c ~>   •- 

IT c c T-  . 

If ec ^ •£ 
o »-« 
r- r 

-  68 - 



• 

< 
X a 

CD 
< 

s 

c 

< 
I a 
< 

L 

Irt ~» a 
II z »~ h- 

c z u. •*• -J Ü fcx 
r~i V. -J ^» 
*M a to •-• 
«— «— tu a I < —  • •w iL a 
I •  «Ni 5? •— + 
a iO <M ^ •— tr ^~ 
.j o V. — IT. o a ~ —» -^ *» 
< ~ a X o >- -> —» — ^ 

Ü a + * X in. a D: OL a 
Z •- 

— a \- 
1- 
< »- w u. U- 

1- 

a o fK H- <•. h- < < •- •—• •— •-< • c 1- Ü. h- -J »~ X ^ ^* *-» •fc* 
»~ •— •-. u. — J It ..J a x x >- >• 

c «~ c f- *••* •— LT C: I:. j * 9- » « • • -j I «•» •-• r * a < — ~. — *-* 
*•* c *•* •» - X u •~ >;< i a e: d: a 
*•* • »-< f-H x a --» a *•• • • tr >: » - > 
r-* »- *• • •— a — 0 > ^ f^ rv: CC nr £ c *— c ••* »— •* 71 •- rr. 1^ \ •«s   -1 *-. •-« •• « 

** • <* < %r. »- u. »-- r •-< *—     %m- •_ •_ »- 
< —• J *." c «/) •— ^> •--< 0 D. a x X v >- 
X r-i D. b KJ  * • «~ > *- c Ii II «~ — 
r. -- -J ..i • • * a: c; > i > c • • —- «—   r-i »-< r-< f-< 

«J — < c < c O a   1 ii i: i: II c »-1 t-H cv a x VL X ?f < < 1 c ii L- ;> 1! l>     1! r « — — '• — r- ti 1: N H < •— < •— 

*— ••   — r- •-> 1. «— '- »-»   -^ II c- a C'J r- 1! «— ^> "'. n. s > ;.' > 
V. *• fu r-' p-i £:' Ct Zi r-r a •- i- >- S. * 1 ft a »— •-* < < < < ir 2 C _J -> c -» •— > *» • - i- z L. L- CO r t- I-- 2 — •*   •! II i: II cr < re < *-- 1 — h c: c; u. u. »—1 »-- •-• •- •— «-t L. CC «X < a K- C •" Z> *- • *•» »-« »-i ir •— ... ».-. ... «V — w «- »- :< — •-. 1- »- c o C O >~ C 
LL C». I. •r c I c — —- —. w b~ X > X > <• 

— — UJ LJ K X r— n- L I" 
1 

r- 

c 

Ö 

vT 
C 

v.. 

c 
c 
r 

x >- X >- £^ C c: ( » C c CC CO X X >- > D |i 

- 69 - 



m
m

—
m

 
m

m
m

 

c 
0

 

c
 

S
T
B
F
T
C
 
»
P
I
N
T
 
 
 
X
P
7
,
D
F
C
K
 

S
U
P
-
R
O
t
'
T
I
M
E
 
P
P
I
F
N
e
 

C
0
M
.
v
.
Ü
\
/
P
'
J
R
S
U
E
/
A
(
2
)
 t
3
E
T
M
A
X
(
2
)
 •
T
H
E
D
0
T
»
P
H
I
S
T
R
»
E
T
A
#
A
L
P
M
A
X
(
2
)
 »
X
L
A
M
D
A
<
2
)
 

»
9
X
P
H
I
 

C
O
M
M
O
N
 
/
P
L
T
I
M
F
/
 

*
 
 
 
 
 
 
E
P
S
P
L
T
(
5
)
f
I
G
R
P
L
T
C
5
1
»
P
L
O
T
I
M
»
N
O
W
P
L
T
»
K
O
U
N
T
»
X
P
L
T
(
3
0
0
t
4
)
»
Y
P
L
T
t
3
0
0
 

»
•
4
)
»
X
N

 »
X
X
•
Y
N

 »
 V
X
»
X
L
L
•
X
R
L

 »
Y
L
L

 »
Y
U
L

 »
N
P
(
4

 J
 9

 I
 P
L
O
T

 »
 T
I
M
P
L
T

 1
1
E
R
R
 

C
O
M
M
C
K
/

 !
 r

: 
I 
Fl

. 
T/
T

 9
 T
P
?
T

 9
 D
E
T
D
O
T

 (
 2

 )
 t

 E
W
V
S
W

 ( 
6
 »

 2
 )
 »
 

! 
T 
~
T
(
2
)
 »
V
(
2
)
f
 !
 

: 
»
J
J
»
T
M
I
C
(
6
»
2
)
«
°
H
!
 (
2
>
»
Y
t
2
)
 t
X
<
2
>
»
 

7
D
X
{
?
)
 »
D
Y
(
2
l
 »
T
A
W
V
R
F

 •
<
•<
?
)
 »
L
F
F
T
S
W
 

C
C
V
r
.
*
0
N
/
A
r
>
^
F
C
O
/
?
'
:
0
T
»
O
'
-
f
i
r
>
0
T
(
2
)
«
A
L
P
'
5
0
T
(
2
)
 »
G
P
'
J
R
 

C
jv

y
.i
o
*!

/!
 v

r»
*i

T
V

/T
*A

X
.
 T

M
I^

»
T

S
T

A
R

*D
E

N
S

»
 

t^
ri

_
ro

s
»

r
>

F
L

T
A

T
f

F
n

.S
L

O
N

»
S

T
G

R
»
G

T
(3

J
 »

R
tf
!N

»
H

»
 

r*
N

»
^

:v
;?

j 
»

!P
*;

<
2

>
 »

N
lf

>
* 

! 
TA

 C
 ?

 )
 »

T 
'3

(2
 )
 «

S
F

 ( 
7
) 

»
S

3
*2

) 
»W

t2
) 

»W
G

T(
2

 ) 
» 

?
A

O
"C

( 
? 

i 
»R

r>
FT

c 
7

! 
»

R
IF

F
C

2
) 

»
P

O
P

T
(2

) 
» 

?
r.

°A
S

;?
} 

»
R

T
K

K
C

2
) 

*V
C

(2
) 

»
V

Z
t2

)»
R

S
T

A
R

(2
) 

tA
L

P
D

E
T

<
2

) 
» 

/.
A

L
P

i 
F

F
'2

)
 t

A
L

P
O

P
T

f?
) 

•A
L
P

P
A

5
C

2
) 

»
A

L
P

T
R

K
C

2
) 

»
V

M
A

X
<

2
) 

»
G

P
<

2
) 

»A
C

C
C

2)
 »

 
5
R

F
1
T

(5
«
1
5
»
6
»
2
>
 »

P
F

2T
C

5
»
1
5

»
6

»
2
)»

R
F

3
T
(5

»
1
5
»
6
*2

>»
R

F
1

P
T
(
5
»
1
5
»
6
»
2
 )
 »

 
6
R

F
2
P

T
(5

»
1
5
»
6
»
2
)»

R
C
3
»
T

<
5
»
_
5
»
6
»
2
)»

X
IO

C
7

2
J
»

G
M

IS
(6

»
2

J
•

V
A

T
A

B
(1

0
J»

 
7

A
L

»
V

T
*f

A
,?

 >
 t
r

vV
A

X
r
f?

7
»
?
l 

fS
 IG

T
 A

R
C
 1

5
 3 

»N
V

A
 9

N
5

 I 
r,

M
A

 ,
 V

A
 T

A
G

 ( 
2

7
 »

2 
J 

• 
aM

V
A

G
'7

)»
P

F
{2

7
 »

rt
»
?

 )
,O

B
 I
G

f 
2

7
»

2
1
»

T
C

* 
2 

J 
»G

O
F

R
C
(
 8

 •
 2

 ) 
» 

r>
w

»"
-r

>*
- 

r ?
 )

 

C
O
v

'»
'0

\V
"*

A
N

».
fV

/ 
I^

S
'A

T
 (
 2

 »
 

C
O

V
V

O
N

/C
O

R
P

V
S

/O
X

O
F

B
T
 (
 2

 ) 
»°

. I
 N

O
E

X
 ( 

2 
) 

»G
B

 ( 
2 

) 
»
S

l 
C

K
F
 ( 

2 
) 

»O
X

 ( 
2 

) 
C

O
W

O
\, /

r
x
rC

/r
j S

V
A

L
L
»
R

M
0

»
 I

 F
T

P
* 

! R
V

S
R

»F
M

< 
2 

) 
tB

S
W

A
L

U
 2

 ) 
C

C
V

,v
.O

N
/r

»
P

!D
5

0
/C

A
M

vA
 -

A
L

P
M

A
(2

) 
»P

 
C

C
^
W

I/
O

S
A

P
-ü

O
/X

 r
o

^
»

x
B

O
T

*Y
T

O
P

*Y
3

0
T

 
,- 

r,
..
..
,-

>
, /

..
-.

. .
..

^ 
;
'/

/
f
,
f
'M

?
) 

r 
n

 v
 «.

»/
•«

»•
 /

 T
 r

\ •
/ 
/ 

* 
r 

• t
 T
 ,

T 
r 

;7
n

w
O

N
/P

 ? '
T

C
-'
 /

 ! 
T

F
v

n
 (
 2

 J 
rn

v
v
o

v
 /

 v
;o

v;
r
 I

 »
 /

 f 
C

A
*11 

2 
1 

• P
Ä

jn
w

 ( 
2 

) 
*M

\T
t,
  
 r

> 
rr

-/
^
#
 w

, 
T 

*
*
o

7
7

/ 
«
7

 A
P

»T
 A

\'
/.
0

 ]
 7

*
5
^
?
«
)/

 •
P

T
'>

/«
>

7
#
 7

^
5

 7
7

0
«

;/
 

r.
 .
 .

/r
M

 -
tf

t'
j 

   
ri
_
 

( 
7
 ;

 

r
 T

 •
; V

 -
. <

,"
"7

 A
 #
 i
f"

>
,"

. 

•r
   

 f
N

C
V

T
L

T
»
e
'0

«
n
?

  
 C

O
  
 T

O
   

2
0

 



<•'•**" t 

1% 

u. 
X 

C 

Of Of •> • »— 
K £ •~ •> ^» X » 
U. CD a ^» or r-* 5V *-* —> X c H « 
+* ^* CO 2 U- ff •> 
C5 C» •— CO •—• »—• »-< 
* * «— •-« «^ • • 
»- ^. o u> »- X O 
^. ^> • •- Cfc r-4 u. 
CM ^a cr a * • 
* # 0- v c X 
* * a * • f« 

»^ «• CO •> «o ••   * 
a or X Ü. X «V 
•- s: t~t * »-<   • 
U. CO + X •• »rv 
»-« •-• #» iH CM U. 
«-•  •»- or * »»« » 
> > s * c • X 
* * CD »-• • X r* 

1 CJ 10 »-• or ii. CC1 ft    * 

2 Z «^ cr. »~ *- L Oi 
hJ U > •~ u- I * 9-     • 
d c\ » I — 0 X T+   •$ 

lO ».. «^ m» CL ~ * r-1 • U- 
»H 

•   • 
or 
2: ^, c Ü-  X 

O c\< rsi a? or o: • i» r~* 

»- w   «« •M 2 K ©X   * 
«   üc <w a lA. IL r-i 

o --~  «~ >- •- Ü. ••• • * 
o c 

IN Z 
> > > 
a z z 

o or or • 
»- 

X 

— h- ht-t- b. CO or o • «y • •     •> 
r~i c U- U   U   LL O •-. »x £ ¥~t    ^» »-• o X X 
O K- *v N. V. N. t- ^» ^» K CO ••or • • • ft r-t 

© *~ ^» »». ^» z L. Ii. U. •- •-- x r- »     » 
• o £>- ft K ft K- cr      O c. vr r* (1 »— •— L. e- - u r- O 
• c« % »-  2 1- < Z>      O ^ •~ V *v » y- ^\ r K •— » •     • 

•- cD u sr a. i • h- f\ r-' ^. ^^ f_ Cf ^ L.1 10 • 
i^- r- vC iA 

o •" •-« •-• • - ».« -j UJ         — •» •" cr. v V >.- L-' *~ — or 0* > u. •-- LL  L. r> 
• c »•- ^-   w   «— L: CfhH • j£ •— •* H :• — •— *. ir. » * 0    •« c » •    • •- 

•— c X X   >   > C ~ < C V V c- Cr u. c: f- cs: •— r< »- . J *> _J r- X X a. 
f~ r 1! i:   II   i» 1 • K-  C »-- *•• > »- »••. ^. 

« h- ft: *- < 0: < • ft  w— C> ».< 
-j :•' • t— »~ .. r- .- •- C -J   • C I? a P    *- w t. i. ;.- o -~ • t- » U »    » ^ »- 
ft. »-« i- •I   r~ fv.  r-<  r\ _J • u-  • > y- •— •-. h h- •-• »- • ?. K o —  U. — u f\ o c o 
2 »- 15 •-    •• *   •   • Q, c r. »- c: L. •*« — 1*5 O «-- — »—• U. o c — ft • •   • >:< o 
•-. C • Sr • - »- 1- 1- > it,1 i c c- •-• •— »- Y- ?' :< < *C «- »-• •-« «•  ** i- c *c\ eo «.' UJ 
*— *J »-- T- *?' k >• z »—• • i- • -i «^ »- «i <    Ii     1! ~ ** r— — » c: v Ü- 1 L. u K- T. 
— c. C 15 J   "*"    *". c V- %. ft   Cr   K ^~ > > r H-   ^»  — a a -T- +m o »--  •> •-. r- »  * u f- 
O   I' I": S*  C c c 6 r>. V ~ <  O  0 •/ II il i-' t' K ft „J ^.i K *r *- •••• .> •— — X X :i ii 
CO »-- c. Ii   V V ^< V »- s H »- a K 0 t;- ». >   H >' < < t, C. »- CY 1- K H r-4  •- C Ü 
< -J V »-•  w- «..   w    w c .) •— \T   11  v- II .L X »— 1- It   £T it a II u O »- C < •    • fv1 u O 
*- a »-> Z »- hH » 0 i- 1- »- ~ >- l.- «w- 11 li  •-• •« c L. Oi ii. h- C L. c *» CV o —• c «* 

> D .J —• -J - J V ^ ~ Ct' f < < I' u. ^- ~ t'l 
*s —• •-- f-> »- •-- >-• t •     •     » < r- 

u. — 1. C 0. r ft. e. c •— c u. c u. c i-. 
? *P >' -i J -J ^ I CK L' w I' c «? a. x h U.' 

•- •- •-• V X X > >- c. i u I- \. •-. K X >^ • — ••- u v> < < r. 0. S r- x or. L. u. u. « L-. h- 
1« * * * M V   *    !. 

ir c 
* i fv c 

c 

- 71 - 

[ 



>«nMvm«H'-         —, «'" 

0 

s 

or or or o: 

X x >• > 
«   •>   »   » 

»-Or or or or 
Or 7L > >" 5 
*• CD tr cc c 

»-X X >- >. 

»- ß.KC»- 
— COCO 
XH- C K- 
< X X >- 

O- -' »-« — 
JXZX 
< < — 
c < < 
C   II    Ii 
<a 

< 
< 
I) 

0 

< 2 
it   Cü 

ij-oocct-r 
ce 

< X X O. ID 

J 

-  72  - 



C 

•   . 

a 
< . a 

»-• ~J —.  • o •• •> CM   ~ t~ —. ^»   ^ « o *• 
CM CM — »0  f-4 — 
«— +• O   * «»     » CM 
u o •-• — l/)  in * 
u » — CM «-•  CM o 
< in co  • X - Ci ^* 

•» -« < r- D Q »— z a *— * »-  CM < a CM •-< Q 
CM ir> < — 1-   K »— X) a • 
a 

— > LT 
1-   • < 

X 
o 

z 
•• 

m *-* 
iD a "-H- CM  X •> ~> X » H  M< •    •• ^~ »-» »—« •• •• — a  •• > » »o ^ CM CM X »-. 

-~ C\l « «D  * -~ •^ c "• • «— a »-» CM 
CM «^ » *- < CM ir. M _J » a a in w 

«- X — in x ^ »—•   •• -J *-» v. • CM ai 
•- < CM »-• O cc X ir> < CM u r—^ «— a 
a x * 2E *-• •^ 3   CM 5 •• -»* *m a c>r UJ 
c > NO c i/; u 2"  — U) — X m •• »-« X 
a » »•zc: • 0, a CM •> » •— IL H •• » -j •— iTt •—  + ll_ ^» u. » » *-» •• CM •-< h- 

X »~ < CM H  (M< O CM  C ^-> v0 CM CM •• X r » r\i » — » r*- > o «   »-. CM — — w ND 0 *— 
Z •w- «« */. \C\ — 7L •> «0 U. ^- ^: >- a — •> r>j •— u CM a w o  • —. w   ••• > u"; ». c- m »-» • 
2 a «— H •- »-. ^- CM a • u. > ^~ r »• L> sO •> or < a C C^  X  U> «^ i  *• 7L CM *- »•• — CM ^-- 

< »> H »• < ^J IL     *  r-l u •z u> Or a »— CM CM cv »— a 
> *- C". *•» H < a — — »- D  CM 2 * »•H *— w- *^ «.- a a «* <<• 1- CM 1/5 »• •• CM :o « C - O rr. ^-. X js CM 2" X CM • -• a 
a «— CM a tr •> X1 ÜJ 0 a — h- 
<: H «-« h- * CM r>! xC f- r.1 * a •-- • — •• h «tf o c •> a CM < 
K O f\j a •~ ««• » •> o •> ^- •- CM a V — a CM a z: *~ _J w-  »~. 
10 r •^ C CM i/) O ift« r- f Ni   L. *— h- C CM a «•^ _j »-• CM < 2:  » 
h- fO 2« a •>— < r-   ,-<   O r>vi * < < a o *• -j a in < Cf. •^ *-> » o a #• »J. • •• K a IT»    *    * •— O — J »—< •- o <* m z- •• •• X n. »— z _J 
z *— «-» -~ > a r-l   in   —- o >—    •> c •> L. »- *- •-• < ^~ *~ < * m a i- *-• f c\ CM •• .J •• *- CM •-• o~  *- .j o cc </) CM X •• — CM CM y- %0 fM »»-< 
X * •»^ •^ «-- < lOh    * cc •-. m < X * K« •— a #-» CM •— •— •• — — —-j 
»- z <t tt <\ #• — a r o X  CM ^J »• c k- >- c » CM »^ z H «-^ ii a CJ v; # c » > Ü. —- ^~ »~   0". CM <r vs — 1- < * K f- «• ifl •— a •^ ti (M ) »- • ^» •> «-^ 
X _J c t' »— ^ r. CM U.  *- »•- *   4      •—4 »— > -i a «• L. •—i c > C" l< >^- l' U- Z 0 o 

vra < c* •-« V a > »•- L-    C< K CM c: a — - 5 -j»- *^ 0: 5t »-« lu ^ O r-< < ?. < a «-- 
KJ< >: a '.'.' CM •• • 1- a * x * »- -J < «i • "> < *") a in •- <. X a >J < L- < a 
U- L- > tl *• -- *— — a * *-• < cr. v t, •• c • >•- •. j£ • •— 0 c h a »- u o 
Cl< •>. » -- r CM (\ c ^ CM >" •• »-• 0 V i/' V •-• < •-« "S •s. v. "V v. N. \ V v >.; c 
» v > • fv. ^> w «-- f: rv.   • C r- u >. < c r- »- • -• H V. 0' < V 2' i/" 0 D •- 0.  M -J :•; 

h-v» H < «-- * H v -I • o  » r\; i'  •> i^ v. \ J •« • < i/; Hi 1./ c I.'.' < •• a »-•>- u  i/i 
o: Z) V- 10 -~- LL 0 < ^   » »- ^< -J — JC v^ a »~ — £C •—• 7: a 0 c c- L. ^: a f«: — a > 
x u C J a C\ c h- • * u> r< \j .j m » t— L •-« r. CM B^ jjj V a < 0 < Jo: r-* < CM z 

Z Z a »-• — a L' -— if*   r—•     •• c< rr CM -— 0 X ^, — •— c a U •— U- r- a rr >—• o > » z u •-• »-. c *• o — c c L_ •-< > >- u N V o Ci 0 "V > l_ ?D.' o c 
»- v. # *-. > — ~- — » ir> «.- — c\ *«« •— r-i v. V V •• D ^^ V. V, \ •V N. V  N» — — -J 

a x Z I**. f\ •> oj r\ 1. ir — LO CM 7L U. • 2 7.'. ^ ^» t- z: ^ ?f Z z: J • Z z *l z z hi m < 
a c: o 0 «.- — -- •— a w »- •.« >w v.; CJ a IT C O C Oj »^ o c o c. C c o c O c c> *. Z VJ 
:se- ^ l!_ 3* fv; L i/", •-« »-ax o ft :r •- r. > s. ». w- CM X 

• ' 2 m •r > i; 2 5 *> X II •.. Ü:   •- 
vcr *" _! Z — U- <T a •-> CM a < c -       L>< «— 5 ; j? 1- w. ••7 >:. >" »- • s i' > • * X 

JJ. j-. 
tr >' o 

UX» 6 ll » r- • f. C .J  t!.   L..   -J > • O »•• ( C C 6 l" 3i c o c >. c C c C c •;: oo ft. - c 
cr. u C z > < a < a a «r <?- u  • r ^ u L/ .— n u • 1   •> t.. «-' u O L I.J  C  KJ cs r' .J 

u 

li. 

I—1 * r-i CO f- <?- u> o r- o: C if: X-. rH CM * * 

/ 

-  73 - 



u
 

D
A

T
A

   
P

T
/^

.I
A

T
«

9
?

7
/ 

r?
Tr

> 
= 

«> 
7 

,7
0

5
7

7
0

c
; 

R
F

L
O

O
P

t1
)«

**
0
P

0
. 

R
F

L
O

O
R

f7
J
-A

0
0
O

. 
IF

   
 (

R
O

E
T

( 
n

.N
F

.O
.)

   
 G

O
   

TO
   

5 
IF

   
 r
o

.G
F

.P
O

P
M

 I
) 

)  
  r

'0
   

TO
   

"I 
1 

TF
   

 IA
R

S
(A

L
P

H
A

(I
)U

G
F

.A
L
P

O
P

T
fI
))

  
 G

O
   

TO
  

 1
1 

G
O

   
T

O
   

6 
5 

C
O

N
T

IN
U

E
 

IF
   

 <
R

.G
T

.R
D

F
T

(I
)
)

   
 G

O
   

TO
  
 1

1 
IF

   
 (
A

B
S

fA
L
P

H
A

tI
) 

).
G

T
.A

L
P

D
F

T
( 
I)

)
  
 G

O
   

TO
  
 1

1 
6 

r
o
N
T
I
N
U
F
 

\r
  •
( 
T
T
F
M
P
(
 I
 )
#
rr
j.

l)
 
G
O
 
T
0
 
40
 

IF
 
(
R
I
F
F
(
I
)
#
L
r
»
R
)
 
R
F
T
U
R
N
 

TP
f 
A
L
P
T
F
^
t
 1
 )
#
L
r
.
A
*
«
;
(
A
L
P
H
A
<
 T
) 

) 
)  

  R
E
T
U
R
N
 

T T
F
M
P
' 

T 
)=

0 
&
0
 
CO

MT
TN

'.
JF
 

' 
IF
;'
 I
C
A
N
C
7
 )
.c
0
.
1
)
 
R
F
T
U
R
N
 

£
 

IF
 
(
(
R
.
G
T
.
R
T
R
K
C
I
)
)
.
O
R
.
<
A
B
S
(
A
L
P
H
A
C
!
)
)
.
G
T
«
A
L
P
T
R
K
(I
)
)
)
 
G
O
 
T
O
 
11
 

1 
y, 

1 s
 =•

 1 
10
  
  
I
F
(
A
L
P
M
I
S
(
V
I
S
*
I
)
.
L
F
.
A
B
S
(
A
L
P
H
A
(
I
)
)
)
 
G
O
 
T
O
 
20
 

I
F
f
G
M
T
S
C
M
T
S
«
!
>
.
L
F
.
G
(
T
)
)
 
G
O
 
TO
 
20
 

I
F
(
K
O
U
N
T
R
(
M
!
 <

; •
 T
 )
 .
G
F
.
N
U
M
I
M
M
I
S
«
 I
 )
 )
 

00
   
TO
 
20
 

Ir
 
(
N
'
T
S
.
F
O
.
N
M
C
T
)
)
 
G
O
 
T
O
 
19
 

f»
!G

( 
I 
)
=
S
G
^
f

 P
F
T
H
O
T
f

 J
>
)
*
P
M
I
 (
 I
) 

C
A
L
L
 
PM

?5
»P

° 
IF
 

( 
(
M
I
«
>
.
L
T
.
^
)
.
A
N
n
.
 (
R
.
L
F
.
R
F
L
O
O
R
(
M
I
S
)
 )
 )
 
G
O
 
T
O
 
20
 

I^
fR

.G
P.

p»
/!

«;
) 

   
r.

q 
  T
O
 
?n
 

IF
 
(
R
«
L
F
«
P

? «"
I 
^P

J 
G
O
 
TO
 
20
 

12
 
ro

\t
Tj

f4
yp
 

TM
J 
S
C
W
1
5
•
!
)
=
T
M
!
S
(M
T
S
tI
I
+
O
E
L
T
A
T
 

0
X
(
I
)
*
1
«
-
0
X
0
F
R
T
C
I
)
 

S!
 G
?*
! 
S 
(
M
I
S

 *
 !
 )

 -
S
I
G
M
I

 S
 <M
I

 S
» 

I 
) +
0
E
L
T
A
T
 

! F
 ( 

~H
\/r

,\'
: (

 M
I 
s 

• 
I 

J 
)  

  G
O
 
T
O
 
1A
 

IF
 
C
S
r
C
K
F
C
t
»
.
N
F
.
l
.
J
 
G
O
 
TO
 
13
 

IF
 
CO
XC
!J
.
L
T
.
F
X
P
f
(
T
L
A
S
T
F
C
M

 I
S
»
I
)
-
T
)/
T
A
U
M
I
S
C
M
I
S
»
I
)
)
)
 
G
O
 
T
O
 
2
0
 

1*
1 

ro
\'

TT
*\

v:
*-
 



r 

L 

! 0 
rvj . V 
O 

1 \- C 

O O 
O O r\i 

^» O 
*-» O h- 
»~> O , •> •— O 
to <-» O 
»-« »^ 
3: •—• -~ 
w * ^>- 

iTi 10 10 •-* 

r-t 

2: 
m 

tO r-H 

O D *o _• »-< + 
4 •- < t-l to ^ *«» 

O f-< V- »-• — •—« 0 
*- O • O 5L to <• H 
ao O O •- K D »—' to a 0 
* »- K J < 5: »-• * »- 2! 
~ or O ~~ • O H D 2: ^ a a 0 
~ * «a c 0 —1 C v. 2! ^^ •- * ^> rvj 
w *^ •H *— *— • •— a • a w   ^s P 

• < •-« «•» f— f\i K O •—• — 0 L- K < •- LL O 
w I — c  • •• + 1 ÜJ * • i- C 2: I «- a V- 
D 0. — K C fv r\ *•» • 10 »-H •— • r> IT d 1-. 
er -J 1 O C w *-• •-• »- •-< • a *— 0 ^•« -J 1 *~- *-o 
K f < OL 0 c It- lL » »—1 >-. Lu X »—« H- v •- *: •—> a < a c »— 2 C 
• 1'   II    il r-i s'" 5. IT. * •^ 2* It' •• II r.   H II n it 11  1: 11 •-' ^•- »- 
II        t~ «~ .~ »~- »•»     • »- »— •~1 WO U- • • V < 2* 
*- «c.   11 »-< •-« »—< or u c a 5 •-« H- a» H *-> •-< *-* -J -J  >J  U _» J •—• + s C •- 
»—   |   <~- »   •   * K 2: a Q. %» s: l/, »— -j 5: • » »- K V- •-- »- >- •• _J z < < 
• l/i »•* HNCi •-< u.  • CL or LL — < •^ • w to 0") »-« •-• »—• »—« »-I »-« in 1- • w^) 

10»-. «• +  +   + 11 •-. L_ C it 11 »- K _J U- »- a •-< •— _i -J -1 -J -j _J •-. •-« c r—1 a <• 
—   5:   IT; tO i/) 10 • *— • Ct •— II «-. «~ It-' 10 H- K- UJ V —- LL 1- Ü 2 -i _J JJJJX _JU- + li    • 
>"    *     •- »— »_ M f~i -> u <. II •» •— c\ •"". < 2* 1 u L <— D 2: •- w   •— •^ — — «_• «^ •« _J • f >»- 
"42 2£ SL 5. II w- 2* K L- "1 »- «— z •ID •- 2: »—« X 2 2 U- a *-i ^~ *-* a a a to II tr »— c c 
3: 11 •-• ^< •-« »-« «-» 0. • < ft v_- a D •-< K 0 »~ »-« to 0 »— ® h- HtU a a •—• •—• •—• »-« _J •-• >: z 
IT, lO — •— «-- w ->2L «- H <. 2 < < 1- II i/ »- K «-- «— 1- v n 2! a »•- »-1 u. u. u. s: »- SL 11 -j • 
> •- to 10 wO tO w LJ «— *— y. «S H 1- Z 0. — 2! 2" < D — to tu 2: a — ü •-« «— to -j ^ 
2: 2L 2: 2* 2' 2: r\ \- L. U < C 1/ WCCU-ILO U- ii CL. JÜU. »-. < < -j 1 •—. •JtL •-« < u 
U! •- < << < a »—• »— •-•. K- »-- 0 a c H- •—< »-H O •"• »—• C •-^ • Vi I- g •— a < a »/: .J *~« i \- •-« 

>C 
. r- 

vt IT» O 
r-1 »H C\J 

> 75 - 



«-
»»

JR
.-

 «w
 11

 w
am
 

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
m

m
n

m
pm

 

L;
 

U
 

C
A
L
L
 
R
E
S
U
L
T
t
I
G
R
I
D
P
.
I
E
P
S
)
 

IF
 
(
N
O
W
P
L
T
.
F
O
.
O
)
 
G
O
 
T
O
 
14
 

D
I
M
E
N
S
I
O
N
 
M
0
D
E
<
4
)
,
I
S
Y
M
C
4
)
 

O
A
T
A
 
M
O
D
E
(
1
)
*
M
O
D
E
(
2
 ) 
»
M
O
D
E
(
3
)
 »
M
O
D
E
(

 4
) 

» 
I
S
Y
M
(
1
)
•
I
S
Y
M
(
2
)
»
I
S
Y
M

 < 
3 

) 
» 
I
S
Y
M
 t 

C
A
L
L
 
Pf

?r
o
P
T
 

IF
 

( 
I
F
R
R
.
G
T
.
O
)
 
G
O
 
T
O
 
14
 

C
A
L
L
 
P
L
O
T
(
X
O
L
T
»
Y
P
L
T
,
 
 
2
»
4
»
N
P
»
M
C
D
E
*
I
S
Y
M
 
»
X
N
»
X
X
I
Y
N
»
Y
X
»
1
»
X
L
L
*
X
R
L
»
Y
L
L
»
 

*Y
't
L
»
1
 ,
i 

*1
 »
1?
) 

1 
A 
 
 
r
O
M
T
?
H
H
F
 

IP
 
(
T
G
R
I
D
P
.
F
Q
.
N
)
 
G
O
 
T
O
 
12
 

I
G
R
I
D
P
=
I
G
R
I
D
P
+
1
 

G
O
 
TO
 

10
 

12
 
W
R
I
T
E
(
1
1
»
1
0
0
)
E
P
S
(
I
E
P
S
)
»
(
T
L
I
T
(
I
P
)
t
A
W
A
R
E
T
U
P
)
»
F
P
R
<
I
P
)
#
I
P
=
1
»
N
)
,
 

*
(
C
T
M
I
S
P
(
M
I
S
S
»
1
»
N
G
P
)
»
M
I
S
S
=
1
»
N
M
1
)
*
N
G
o
=
l
»
N
)
•
 

*(
 (
T
M
I
S
P
(
M
I
?
S
»
2
»
N
G
P
)
 •
.
v
i
I
S
S
=
l
*
N
M
2
>
»
N
G
P
=
l
»
N
)
 

W
R
I
T
E
 
(
1
1
*
1
0
0
)
 

t 
(T
TV
|i
S(
MI
£S
f 
1
»
N
G
P
)
 »
M 

I S
S
*
1

 »
N
M
1
)
 t
N
G
P
=
l
 »
N 

) 
t 

x 
( 

( T
T
M
!
 r.

 ( 
MI

 S
«-.

 •
 ?

 •
 N
G
P

 ) 
•»

 I 
S
S
=

 !
 »
N
M
?
 ) 
*
N
G
P
*

 1 
* N

 ) 
c*
 

n
o
 
5n
 
N
G
P
«
t
»
N
 

" 
IF

Zc
-R

O^
O 

D
O
 
45
 
IW
RI
T*
*»
»
L
C
A
P
 

I
^
C
T
^
I
R
F
P
f
I
W
O
I
T
,
N
G
O
)
#
G
T
«
0
«
)
 
G
O
 
T
O
 
4
4
 

!
F
(
I
F
Z
F
R
C
.
N
F
.
O
)
 
G
O
 
TO
 
4
6
 

I
F
Z
E
R
O
=
l
 

4
4
 
W
R
I
T
E
 
(
1
1
»
2
0
0
)
N
G
P
»
T
F
I
R
E
P
(
I
W
R
I
T
»
N
G
P
)
»
M
I
S
T
P
P
(
I
W
R
I
T
t
N
G
P
)
»
 

«
I
A
F
I
R
P
C
I
W
R
I
T
«
N
G
P
)
»
I
F
Z
E
R
O
 

4 
5 
C
O
N
T
I
N
U
E
 

46
 
CO

^T
IN

'J
F 

50
 
C
O
N
7
I
N
U
F
 

W
R
I
T
E
 
M
l
t
l
O
O
)
 
(
S
I
C
T
I
M
(
1
»
N
G
P
)
•
S
I
C
T
I
M
(
2
»
N
G
P
)
»
N
G
P
=
1
»
N
)
 

7
0
0
 
F
O
P
M
A
T
(
!
H
 
»
I
5
t
F
l
5
#
"r
»*
TJ
.f
t)
 

i
n
o
 
 
F
C
R
V
A
T
f
!
H
0
»
4
F
1
6
»
8
/
C
1
7
X
»
3
F
1
6
«
8
)
)
 

-?
r 
ft

 J
O!

\j
 

F
M
P
 

-*
i 



n T
I
S
F
T
C
 
R
M
I
S
 
 
 
 
X
R
7
,
D
E
C
K
 

S
U
B
R
O
U
T
I
N
E
 
R
M
I
S
R
P
 

C
O
M
M
O
N
/

 I 
N
P
U
T
V
/

 T
Ni

AX
 •
T
M
I
N
•

 T
S
T

 A
R 

* V
A

 •
 

1
D
£
L
F
P
S
*
D
E
L
T
A
T
»
E
P
S
L
0
N
»
S
!
G
B
»
G
T
<
3
>
 »
R
M
I
N
,
H
»
 

*
N
»
N
M
(
2
)
 »
I
P
S
<
2
)
 »
N
I
D
»
 

l
V
l
C
2
>
*
V
2
(
2
)
«
V
?
(
2
!
»
V
4
f
2
>
»
W
C
2
)
»
T
S
T
A
R
S
<
2
>
f
 

2
A
O
E
C
C
?
)
»
*
D
F
T
(
2
1
«
R
!
F
F
(
2
)
»
R
O
P
T
C
2
)
 •
 

^
R
P
A
S
(
2
)
»
R
T
R
K
(
2
)
»
V
C
(
2
>
,
V
Z
(
2
)
.
R
S
T
A
R
(
2
)
«
A
L
P
D
E
T
<
2
)
»
 

4
A
L
P
I
F
F
(
?
)
»
A
L
P
O
P
T
C
2
)
»
A
L
P
P
A
S
C
2
)
»
A
t
_
P
T
R
K
(
2
>
»
V
M
A
X
(
2
J»
G
P
<
2
)
*
A
C
C
<
2
)
9
 

5
*
»
F
1
T
C
5
»
1
3
»
6
»
2
>
 *

*T
2

?
 I 

b 
» 
! 
5 
»6

 »
2 

> 
»
R
F
3
T
(
5
,
!
5
,
6
f
2
>
»
R
F
l
P
T
(
5
»
1
5
»
6
«
2
)
>
 

6
R
F
2
P
T
(
5
,
1
5
.
6
»
2
)
 »
R
F
3
P
T
 ( 
5 

» 
1 
5 
»6

» 
2 

) 
»X

 I
D
(
7
2
>
t
G
M
I
S
<
6
»
2
>
•
V
A
T
A
B
<
1
0
>
 »
 

7
A
L
P
M
I
S
(
6
»
2
J
 »
G
M
A
X
T
(
2
7
»
2
1
»
S
I
G
T
A
B
C
1
5
)
»
N
V
A
«
N
S
I
G
M
A
»
V
A
T
A
G
<
2
7

92
)
»
 

8
N
V
A
G
C
2
!
 »
R
C
(
2
7

 »
8 

«.
2 

> 
*
G
B
I
G
(
2
7

 »
2)

 »
TC
< 
2 

) 
»
G
0
F
R
C
<
8
»
2
)
 t
 

9
N
U
G
R
C
(
2
J
 

C
O
M
M
O
N
/
1
N
I
F
L

 T
/
T

 »
 T
P
R
T
 *
3
E
T
D
0
T
(
2
)
»
E
N
V
5
W
(
6
*
2
)
»
 

1
I
S
T
<
2
)
*
V
(
2
)
t
X
 T
t
J
J
*
T
M
I
S
(
6
t
2
)
»
P
f
U
 (
2
)
t
Y
f
2
)
»
X
t
2
)
•
 

2
0
X
C
2
)
*
D
Y
(
2
)
»
7
A
W
A
R
E
t
G
C
2
)
»
L
E
F
T
S
W
 

C
O
M
M
O
M
/
C
O
M
B
A
/
I
»
J
 

. 
C
O
M
M
O
N
 
/
B
M
I
S
P
/
 
PM
I
5
*
R
M
I
S
°
 

C
O
M
M
O
N
 
/C
KV
.'
FA
/ 

S 
IG

 ( 
2 

) 
• 
A
N
S

 ( 
24
» 
2 

) 
*
.
M
T
S
 

I
S
T
G
'
l
 

r
>
I
F
F
«
A
B
S
(
S
I
6
(
 I
 )
-
S
J
G
T
A
B
(
l
)
 )
 

0
0
 
10
 
L
I
S
T
*
2
»
N
S
:
G
W
A
 

!
F
(
A
B
S
(
S
I
G
(
I
J
-
S
I
G
T
A
B
(
L
I
S
T
)
J
.
G
E
.
D
1
F
F
)
 
G
O
 
T
O
 
10

. 
I
S
!
G
=
L
I
S
T
 

• 
D
I
F
F
s
A
R
S
C
S
T
G
f
T
 J
-
S
I
G
T
A
R
(
L
T
S
T
)
)
 

10
 
 
 
C
O
N
T
I
N
U
E
 

V
T
E
S
T
*
<
V
!
I
)
+
V
(
J
)
)
/
2
.
 

D
O
 
20
 
L
!
5
T
=
2
»
N
V
A
 

IF
 
(
V
A
T
A
.
R
(
L
I
S
T
)
.
L
T
.
V
T
E
S
T
)
 
G
O
 
T
O
 
20
 

!
V
A
P
«
L
T
S
T
 

r
v
A
M
a
L
T
S
T
-
1
 

G
O

   
T

O
   

?1
 

 
 

 
2 

0 
ro

M
T

T
N

'J
F

 
IV

A
P

-N
V

A
 

!V
A

M
=

N
V

A
-1

 

*
 

«M
il 

M
i 

M
M

 
A

M
a

M
H

M
 



u^rij •»>»»> <'ü">T-~ »MK   ' 

o 

J 

s 
< 
> 

cc 
< 

< — 
> 0. 
I -J 
~ M 

O OL -   I 
m                                                                                                               < _J a 

> is« v 
O H | N 
I-                                                                                                                                                        w sz ~ 
o er     —     «- IM * 

-*ir\ MHMW » • « » I-. M »x •-.•.•.•.*<< a < a ~ v 
c-H CM rH %£> »»»»lOWlOl/) »**»c0l0t0l0>>y>..l«,~O 
O        CO C\J O l0lOl0lO*-»-<>-*- tDV)ir;V)»-»«>-'~*'VU. JLV!    I 
OO           CO »-< ~ ~ —* "21 T. "2>   *£ H M M M J J 5 >; \ L  K U. O: ID J 
• KOO SSJS »* » • ?S£J • » •• »"t IE I I O 
• hhO      ••••OCOC        » » • » O <5 C C " I J I J? J v 

— I11O I- OCOOHHMW c O Ü O -«•- •- •- s i  > >;  > o N 
• -J O O C                        WMiwMiflü'HOj/)                        •—•-«*-«•-< tO f1 lO to << G  < 0- —* *•* 

•H    •        O U? Q IC  IT l/) 10 •- •- - »- ^, 10 IT) C5 •- ••- »~ '- > > V > J N N' 
|      .-.    »-. O M   >>M   M      fk     «      «      # M   M   H   M      I'      •      •      »   »H   V   I!.    J  I1.    "•  J 

CM .-. ,. ^ ~. *, »»»»axcis * » » » a >: a ?. - u o: u er y 1 
# ,~i ri ~. ^ *+ o.yas:<<<< 0. s* 0. x < < < < tr.-1? — tr — o »- 
id c\- r> f-i      <<<<>>>>        <r <<<>>>> < <~ a — » l (ft 
— »~ K w. ._ w >>>>•-»-.•..»-. >>>>•-•- •-* •- I-   *   > *   > »- UJ 
*"> O C* *~ H *~ ^ »_.-—. w ^ w .^ *_».,».,»_ w «^ w v- <;>.-.>,- <r, »-- 
«-•|    • O O O *- *- «- »- I-  K- »- h- — ** — *- »•- »- »-   »•- > -• 01 * ' O Ui «- 
O •-»-••    • hhhhü.C.CO Khh^CClflftlCIQII-- 
w V.  _J l!.' U: h» «~                 «VJ   C\; tO 0~.  CM f\J CO  P-1 -~                 r-t .-«  fV! f\J  r-  r-4   f\J  C\.   H     I    >_     I    >1   —     t 
t- lu  • «j .j _j r u. u. u. L. b. u_ i:. u.     #~ ii. lu u. u, i«- U- u. u v 5 > :»_ > — a 
or K- H    •    •    • •"• - K t K K K K Ci  fi' C •"• ^ f:   Q: K (T  C Ct ti' &   l    < a < G.    I    V 
O *•» to h- I- f- I— C f\J  li   11   li   «i   li   11   11   11 «? •- r- f\  11   i!   n   11   11   11   1:   ü  •-   > y > _J v r-- 
to 10 L'j to it, to c — *- c :» a 2: t». ;: as     c *~ ~ o. 2 o. x a. >. o ?:. > v u. . J U. r-j 11 z 
•l  CO »~ U. li-' IO   li   K H <<<<>>>> C    II   >-*-<<<< >>>>-'UCClJ.tt    II   0. 0L 

»~ < — K w- K K c. o > > > > 0. 0 a. o. H- >- c o > > > > 0. Q. c. t II a. II a 11 10 m :? 
t/) ^.    w w w ir( 11  li y s/ j j ^ ^ j j     to  11  11 ii v: -i .J y v J .1 > 'id  11 c  —• — •- 
UJ li. U. t    U   U.  L    jy Ü    liLU.lLlLlLli.Cli   V J U   U. I«. L'.  L   U.   U. U. •-- "V   V  .J -J 7-   7>   U.' 
j. M H .- H H ^ c ü K P. c: K ft. c t t> c i- c ü t fi' t: a. cr a: f ft c i^. h* f^ ^N; c»; a CY 

rg cv     cv r r < 

-  78 - 



5 < 
> 

03 
< 
< 
> 
I 

< 
> 

C£ 
< 
< «~ •* 

~ ~ > •- ~ > 
I-.   *-   w   >      •      *   •— 
• » V *-* \T. if) O 

•-..-. ~ *  5T 5 — 
ISJ-   *   •• 5". 

•• •• < 5: coo 
O O > O — — Ci •_ _ ._ Q: ^ VX 
in ir — < •- •-* 1 
•-»»— cc 1   » » o 
• •> < G.   SiCLO 

o. 2 »- o < < a 

>>><— — — 
w w i_ -j. »- H s: 
1- »~ v: > a a o 

lUHr-L   O •-* *-* Cr 
r1 L. Ü. f-   C   U.   U.  < 
a:CK ft. >< e a: i; 2: 
•-•« i! «- u 11 11 a a 
I- a. 5.11 v) > o. */; 13 
2*0 0>~00*-*-0 
C Cr: Ct •-• 5r   fr C ?  L; 2' 
U<<CP'<<Ö'. cu. 

c c 

- 79 - 



w
ar

n 

t;
 

er
 

S
I
B
F
T
C
 
A
O
V
C
O
R
 
 
X
R
7
»
0
F
C
K
 

S
U
B
R
O
U
T
I
M
F
 
A
O
R
F
L
C
 

C
O
M
M
O
N
/
T
N
P
U
T
V
/
T
M
A
X
»
T
M
I
M
f
T
S
T
A
R
»
V
A
»
 

1 
D
F
L
F
p
f
>
»
O
F
L
T
A
T

 »
F
P
S
L
O
N

 •
 S
! 
G
B

 »
G
T
 f
 3
 )
 »
R
M
I
 N

 »
H

 *
 

*
M
»
V
V
(
?
)
 
»
I
P
S
(
?
)
 t
NI
?>
» 

1
V
1
(
2
)
»
V
2
(
?
)
«
V
3
f
2
)
»
V
4
(
2
)
•
W
(
2
)
»
T
S
T
A
R
S
(
2
>
•
 

2
A
D
F
C
(
2
)
»
R
D
E
T
(
2
>
»
R
I
F
F
(
2
)
»
R
O
P
T
1
2
)
»
 

?
R
P
A
5
f
2
)
*
R
T
R
K
(
2
)
»
V
C
(
2
)
»
V
Z
(
2
>
»
R
S
T
A
R
I
 2
)
,
A
L
P
D
E
T
(
2
>
»
 

4
A
L
P
i
r
F
(
2
)
»
A
L
P
O
P
T
:
2
J
»
A
L
^
P
A
S
(
2
)
•
A
L
P
T
R
K
(
2
)
t
V
M
A
X
(
2
)
t
G
P
(
2
)
*
A
C
C
(
2
)
»
 

5
*
F
1
T
<
5
»
1
5
»
6
»
2
)
 »
R
F
2
r
(
5
»
1
5
»
6
-
2
>
 »
R
F
3
T

 (
 5

 »
 1

 5
 »
6
*
2
 ) 
»
R
F
1
P
T
<
5
»
1
5
»
6
»
2
)
»
 

6
R
F
2
P
T
(
5
»
1
5
»
6
»
2
>
»
R
F
?
P
T
(
5
•
1
5
»
6
»
2
)
-
X
I
D
(
7
2
)
»
G
M
I
S

(6
»
2
)
•
V
A
T
A
B
(
1
0
J
»
 

7
A
L
?
M
I
S
<
6
»
2
 )
 »
G
.
M
A
X
T
(
2
7
»
?
)
 >
S
T
G
7
A
B
(
 l
b
) 
»
N
V
A
 »
N
S
l

 G
M
A
»
V
A
T
A
G
<

 2
7
 »
2 

J 
• 

B
M
V
A
G
(
2
)
»
R
C
(
?
7
»
t
f
•
?
)
 >
G
B
!
G
(
2
7
t
2
J
»
T
C
(
2
)
»
G
O
F
R
C
<
3
»
2
)
t
 

C
O
M
^
O
W
/
P
'
J
R
S
U
F
/
A

 ( 
2 

) 
» 
R
F
T
V
A
X
 ( 
2 

) 
• 
T
H
F
O
O
T

 •
 P
H

 T 
S
T
R
 •

 F
T

 A
 *

 A
L
P
M
A
X

 ( 
2 

) 
• 
X
L
A
M
O
A

 { 
2 

) 
»
t
X
P
M
I
 

C
O
^
*
/
O
N
/
A
D
R
F
-
C
O
/
R
O
O
T
«
P
H
!
D
O
T
(
2
)
 >
A
L
P
D
O
T
<
2
)
 »
G
P
U
R
 

C
O
v
M
O
N
/
G
R
I
0
5
;
n
/
G
A
V
M
A
 ,
A
L
°
H
A
 (
2 

) 
*P
 

C
O
M
M
O
N
/
I
N
I
~
L

 T
/
T
 »

 T
P
R
T
,
B
F
T
D
O
T
(
2
)
»
E
N
V
S
W
(
6
•
2
)
•
 

1
!
5
7
(
2
J
 »
V
(
2
J
 #
1
1
f
J
J
»
T
M
:
S
(
6
»
2
)
»
P
K
I
(
2
)
»
Y
(
2
>
»
X
(
2
)
*
 

?*
)X

f 
2)

 .
0/

(2
'.

 »
T
A
W
A
R
F
»
G
<
2
J
 •

 L
c
F
T
S
V
f
 

C
0
M
?
.
'
0
N
/
E
X
H
C
/
R
5
M
A
L
L
»
R
H
0
»
I
F
T
R
«
 I
3
M
R
»
F
M
(
2
)
 #
B
S
M
A
L
L
<
2
>
 

C
O
M
M
O
N
/
T
T
N
C
O
O
/
X
P
(
2
J
»
Y
P
(
2
 )
»
B
E
T
A
(
2
)
 

CO
.v
V
O
K
/
7
0
7
J
V
*
t
/
T
D
E
L
T
S
C
3
J
 »
R
T
E
S
T
t
2
)
 

C
O
^
V
O
N
/
T
C
V
/
I
S
H
T
F
T
 

r>A
T

A
   

»
!/
?
#
! 

A 
l*

*0
 7

6
*/

 
!*

   
 (r

>'
-,

_
T

A
T

.*
"n

#
-''

D
*rL

T
S

(?
) 

) 
ir

   
  i

O
F

L
7

A
T

.F
O

«
T

r»
F

i,
T

5
(3

n
 

Tr
   

 (
R

.r
-T

.r
n

|-
'.
T

!!
|]

   
 r

,o
   

TO
 

*7
3
£
i.
T

*(
2
) 

G
O

 
G

O
 

6 

T
O

 
TO

 

U
' 

L
 i
 f

l 
i5

H
!F

T
=

?
 

C
O

N
'T

IN
U

F
 

IF
(R

.L
E

.R
T

£
S

T
C

2
M

   
 !
5

W
IF

T
*3

 
!r
 

( R
.
L
r
.
R
7
r
r
,T
f2
) 

J 
P
E
L
T
A
t
=
T
D
£
L
T
S

 ( 
3 

) 
CO

N 
r * 

NU
T 

7
s
T
+
D
F
L
T
A
T
 

\r
   

 (
P
.
I
F
.
(
V
?
T
3
W
R
)
+
V
(
I
F
T
R
)
?
*
D
E
L
T
A
T
)
 
G
O
 
T
O
 
1
0
0
 



f>
 

I oo
 

R
D
0
T
=
V
«
I
B
M
R
)
«
C
O
S
«
P
H
I
«
I
F
T
R
)
)
-
V
(
I

 F
T
R
)
«
C
O
S
t
A
L
P
H
A
«
I
F
T
R
)
 )
 

T
H
E
D
0
T
=
«
V
«
I
F
T
R
)
«
S
I
N
«
A
L
P
H
A
«
I
F
T
R
)
)
-
V
«
I
B
M
R
)
*
S
!
N
«
P
H
I
(
I
F
T
R
)
)
)
/
R
 

A
L
P
^
O
T
f
 I
F
~
R
)
=
T
H
E
D
O
T
-
B
E
T
D
O
T
(
 I
F
T
R
)
 

»H
I 
D
O
T
<
I
F
T
R
)
«
T
H
F
O
O
T
-
B
F
T
O
O
T
(
I
B
M
R
)
 

R
s
R
*
R
D
O
T
*
D
E
L
T
A
T
 

A
L
P
H
A
«
I
F
T
R
)
=
P
V
(
A
L
P
H
A
(
I
F
T
R
)
+
A
L
P
D
O
T
«
I
F
T
R
)
*
D
E
L
T
A
T
)
 

P
H
I
(
I
F
T
R
)
=
P
V
(
P
H
!
(
I
F
T
R
)
+
P
H
I
D
O
T
<
I
F
T
R
)
«
D
E
L
T
A
T
)
 

B
E
T
A
«
 I
F
T
R
)
 =
P
V
«

 B
E
T
A

 < 
I
F
T
R
 ) 
+
8
E
T
D
0
T
 ( 
I
F
T
R
)
«
D
E
L
T
A
T
)
 

B
E
T
A
«
 I
BM

R)
 r
p
v
C
B
F
T
A
l
 I
B
M
R
 ) 
+
Ö
E
T
D
O
T
 ( 
I
3
M
R
)
«
D
E
L
T
A
T
)
 

P
H
I
C
I
B
M
R
)
«
A
L
P
H
A
«
I
F
T
R
)
-
P
I
»
S
G
N
(
A
L
P
H
A
(
I
F
T
R
)
)
 

A
L
P
H
A

 ( 
I
3
M
R
)
=
P
H
l
 (
 I

 F
T
R

 )
-P
I 
«
S
G
N

 ( 
P
H

 I 
( 
I
F
T
R
)
 )
 

R 
e
T
U
R
N
 

1
0
0
 
 
C
O
N
T
I
N
U
E
 

B
E
T
A
«
I
F
T
R
)
=
P
V
<
B
E
T
A
«
I
F
T
R
)
+
B
E
T
D
O
T
(
I
F
T
R
)
»
D
E
L
T
A
T
)
 

B
E
T
A
(
I
B
M
R
)
=
P
V
«
B
~
T
A
«
I
B
M
R
)
+
B
F
T
^
O
T
(
I
B
M
R
)
«
D
E
L
T
A
T
)
 

R
E
S
O
R
T
(
«
X
(
I
B
M
R
)
-
X
<
I
F
T
R
)
+
V
(
I
F
T
R
)
*
D
E
L
T
A
T
*
C
O
S
(
B
E
T
A
«
I
F
T
R
)
J
-
V
U
B
M
R
)
*
 

•D
E
L
T
A
T
*
C
O
S
«
B
E
T
A
«
I
B
M
R
)
)
)
*
*
2
+
«
Y
«
I
B
M
R
J
-
Y
«
I
F
T
R
)
+
V
(
I
B
M
R
)
*
D
E
L
T
A
T
*
S
I
N
«
 

«
B
C
T
A
«
 I
B
M
R
)
 )
-V
( 
I
F
T
R
)
*
D
E
L
T
A
T
*
S
I
N
«
B
E
T
A
«
 I
F
T
R
)
 )
 )
«*
2)
 

X
X
^
X
«
 I
F
T
R
)
-
X
(
 I
B
M
R
)
-
V
(
I
F
T
R
)
*
D
E
L
T
A
T
*
C
O
S
l
B
E
T
A
«
I
F
T
R
)
)
+
V
«
I
B
M
R
)
*
D
E
L
T
A
T
*
 

x
C
0
5
(
B
F
T
A
(
I
B
M
R
)
)
 

Y
Y

 =
 Y
<
I
B
M
R
J
-
Y
«
I
F
T
R
)
+
V
«
I
B
M
R
)
*
D
E
L
T
A
T
*
S
I
N
«
B
E
T
A
{
I
B
M
R
)
)
-
V
«
I
F
T
R
)
«
D
E
L
T
A
T
*
 

*.
C
T
N!
(B
F"

rA
«
!
c
Tr

»)
 )
 

A
L
P
H
A
«
I
F
T
R
)
=
A
T
A
N
2
«
Y
Y
,
X
X
)
 
-
B
E
T
A
«
I
F
T
R
)
 

A
L
P
H
A
«
 T
F
T
P
)
=
D
V
«
A
L
P
H
A
«
I
F
T
R
)
)
 

PH
I«
I
F
T
R
)
 
 
« 

PV
« 

A
L
P
H
A
«
I
F
T
R
)
 
+ 

B
E
T
A
«
I
F
T
R
)
 
- 

B
E
T
A
«
I
B
M
R
)
)
 

P
H
I
(
I
B
M
R
)
 
 
= 

A
L
P
H
A
«
I
F
T
R
)
 
-
 
P
I
«
S
G
N
(
A
L
P
H
A
«
I
F
T
R
)
)
 

A
L
P
H
A
«
I
B
M
R
)
 
 
= 

P
H
I
(
I
F
T
R
)
 
- 

P
I
«
S
G
N
(
P
H
I
t
I
F
T
R
)
)
 

P
F

T
U

R
N

 
E

N
D

 

• 

•M
t*

 
«•

W
M

M
a
u

lM
 

M
tM

i 
   

—
 



u 
u

 

! 

S
I
3
F
T
C
 
A
C
T
T
V
 
 
 
X
R
7
*
D
F
C
K
 

S
U
B
R
O
U
T
I
N
E
 
A
C
T
I
V
E

 (
AC

T)
 

C
O
M
M
O
N
/
I
N
P
U
T
V
/
T
M
A
X
»
T
W
I
N
»
T
S
T
A
R
»
V
A
t
 

1
D
F
.
L
F
P
S
»
D
E
L
T
A
T
»
F
°
S
L
O
N
»
5
I
G
B
»
G
T
O
)
 *
R
M
I
N
*
H
*
 

*
N
»
W
(
2
>
 »
I
P
S
<
?
)
 f
N!

!0
« 

1
V
1
(
2
)
*
V
2
C
2
)
*
V
3
(
?
)
»
V
4
<
2
)
t
W
(
2
)
*
T
S
T
A
R
M
2
)
•
 

2
A
D
E
C
C
?
)
 *
R
D
F
T
(
?
)
 *
RI
F-
F(
?)

 »
R
O
P
T
C
2
)
 »
 

3
R
P
A
S
1
2
)
»
R
T
R
K
(
2
)
»
V
C
(
2
)
»
V
Z
(
2
)
»
R
S
T
A
R
<
2
)
*
A
L
P
D
E
T
(
2
)
»
 

*
A
L
P
I
F
F
(
2
)
»
A
L
P
O
P
K
2
)
*
A
L
P
P
A
S
(
2
)
*
A
L
P
T
R
K
(
2
)
»
V
M
A
X
C
2
)
»
G
P
t
2
)
»
A
C
C
<
2
>
»
 

5
R
F
1
T
C
5
»
1
5
»
6
»
2
)
*
R
F
7
T
(
5
»
I
D
»
6
*
2
)
»
R
F
3
T
(
5
»
1
5
»
6
»
2
)
»
R
F
1
P
T
i5
»
1
5
»
6
»
2
)
•
 

6
R
F
?
P
T
(
5
*
1
5
*
6
*
2
)
«
R
F
^
P
T
(
5

 *
 1
5
»
6
»
2
)
»
X
I
D
(
7
2
)
»
G
M
I
S
t6
»
2
)
•
V
A
T
A
B
<
1
0
)
»
 

7
A
L
P
M
t
S
(
6
»
2
 ) 
*G

.V
AX

T(
27

»2
) 
»
S
I
G
T
A
B
C
1
5
)
 »
N
V
A

 »
N
S
I
G
M
A
t
V
A
T
A
G
«
 2
7 
»2

 ) 
* 

8
N
V
A
G
C
2
)
»
R
C
<
2
7
»
S
»
2
)
*
O
B
I
G
(
2
7
»
2
)
»
T
C
(
2
)
»
G
O
F
R
C
<
8
»
2
)
»
 

9
N
U
G
R
C
C
?
)
 

C
O
V
M
O
^
/
G
P
!

 D
S
O
/
G
A
M
M
A
 »
A
L
°
H
A
 ( 
2 

) 
» R
 

C
n

vv
fj^

t/
C

O
M

B
A

/I
 *

J
 

T
F

( 
(R

«
L
r

«
R

r5
^

T
t 

T 
) 

).
A

N
D

,(
A

B
5

(A
L

P
H

A
f 
I)

 )
iL

F
#
A

L
D

D
F

T
( 

I 
) 

) 
)G

0
   

TO
   

1
0

 
T

F
f 

(P
.L

r
.R

C
f'
T

( 
T 

) 
).

A
N

O
.(

A
^

S
(A

L
P

H
A

( 
T

) 
) 
«

L
-.

A
L

P
O

n
T

t 
I 

) 
))

G
0

   
TO

   
1
0

 
A

C
T

s.
F

A
L
S

 c
,c

. 
R
E
T
U
R
N
 

10
 
 
 
C
A
L
L
 
A
W
A
R
E
 

j 
A
C
T
*
.
T
R
U
E
.
 

R
E
T
U
R
N
 

F
M
D
 



c 

UJ 
-J 
o 

C 

CT 
0. 

co 

UJ 
CX 
UJ 
X 

fNJ 

0. 
Cr. 

0. 
-J 

-J 

» 
a 

v a 
*.; ti: < 
U  er U 
r < v 

I-  < 
o- 
xu 

2: 

• I- 
U   1) 
D  C 
< 0 

X        - 
••      CM 

*-- 
u 

c 
u 

•--« 

• or 
< * 
> - 
• ro 
c — 
< h 
•- e> 
to * 

* o 
"Z --« 
»-. CO 
>' • 
*- <£ 
- O 

X  _J 
< I/) 
? a 

v • 
> »• 

CM O. ..J 
• >: t.'j 
c — Ci 
~ v.   « 
L, :>• to 
> c a 
•-  ?  UJ 
et :» _J 
Q  C ÜJ 
tt U O 

to 

< 

co 

<j - 
< ir> 
• i-4 

~~   r 
(M If 

a i- 

••   -> U. 
~ CM of 
CM w » 
*~ X ~ 
>- < CM 
UJ S  * 
O > xO 
Q. » » 
_j --. if 
<   t\J t~« 
»   »     •> 

— Vf if 
CM K «- 

•• < 

(\ to 

0- *^» 
-J u. 
< tr 

—   f-       •>    CM   fM 
CM 

• > 
r. » 

>^ CM 

rv > 

to *~ 
C   fv 

» CM 

r>j 

>" fJ 

a. ~ 
O rv 

~ > 
f>j   • 

U. f. 
U- — 
•- '»•> 
fX > 

< * 
D. if 
0- -< 
_J •• 
< if 

~ I- 
f\ CM 
— U. 

*• * H ÜC 
-» --0. • 
r\j f\: O *- 
*- •-• 0. rj 

_J # 
< >C> UJ ff 

* rv r«. u. if. 

~ CM 
£D   * 
< r- 

< ~ 
> tD 
• < 

— »- 
f\J < 
* >   » 

— < fj 
to s- •• 
•- C> to 
2! — — 
omu 

*» * u_ 
CM < O 
r- > o 
«— ss • 

K-.   -~.   c\i 
>: ir\ — 

•> r-< v.; 
^- *- H 
ex D;  •> 
• < *- 

vC »- CM 

* O   * 
iT, ^. r-^ 
f— t0 fj 

•-    r  •— 
u^ ~ O 
—    f\J    l-H 

C.   .-- C5 
r ex.  * 

f: »- r\ 
•• x • 
^ < cc 
r\ ;;. •• 
• c r- 
c • f. 

r- #- fV 
•> »3 • 
if  »-    »- 
«>- 10 r\i 

u to »-• •- 
ÜJ <  f.   «-• 
C- a. _i u- 
< er < ti 
C\i <«*. «Jf If 

_J • 
-J — 
< CNJ 
J       *   w» 
10 - x 
Cfj fi   * 

»- vft CM 
fj  ~-  — 

>! Cö •» 
u. > - 
»ZM 

Cf UJ «- 

a3 ^-1 ?. 
— »- CM O. tO 
fsj    r ^    • K 
— K !-  — U_- 
2J H  O fJ UJ 
c u. O  * J 
2* •-• »- %D   •« 

C\. 

O cr^ 
x  * 
er i- 
* a 
J o 
.J H 

tr. r>j 

•-   » 

rv 

- - U O 
c. :* t? 
f. fi. <r 
i .J > 
c-. < s_ 
< h- c; 

v _J 
u u- 
UJ »-< 
X  7< 
UJ »-« 
V»   ^v 
:? z: 
o c> 
•,- v 
>' 7^ 
o o 

N»   »-• 

• - 

z: 

l- 
u 

• »    »• 

c      — ^ 
Cr        U  u 

> X 

*»    » 

~-  (M 
>- «•- 

CO X 
— o 
r* fj 

< Or 
c*: S 
*» f" 

C ^ 

"v u 

C'   • 
?; — 

6 u. 

c 
C- 

II 

a 
o 
II  o 

— II 
rv -* 
~ 1 2 
ß   — G 
< £ S 
H- < h    C 
c/. VJ U. 2T 

- 83 - 



u
 

' 
* 

e
r 

•5
I8

F
T

C
  
 I

N
F

O
R

M
  

  
 D

E
O

<
»
X

R
7

 
S
U
B
R
O
U
T
I
N
E
 
I
«
F
O
 

C
O

M
M

O
N

 /I
N

P
U

T
V

/T
M

A
X

 »
 T

M
IN

•
T

S
T

A
R

 »
 V

A
 »

 
ir

>c
L

E
P

S
*D

E
L

7
A

T
»

rp
r>

L
O

N
»

S
T

G
B

»
G

T
C

*)
 ,

R
M

IN
»

H
»

 
*N

»
W

(2
>
 »

IP
S

(2
) 

»
M

ID
»

 
1V

1 
C

7
U

V
7

C
?

)»
V

»
(?

U
V

4
(?

)»
W

(2
)»

T
S

T
A

R
M

2
)*

 
?

A
r.

rC
(2

) 
»

R
O

F
T

C
?

) 
»
R

!F
P

(2
) 

«R
O

P
T 

(?
) 

» 
3

?
P

A
S

(2
) 

»
R

T
R

«
<

(7
) 

»
V

C
C

2
) 

»V
Z
 (
 2

 )
 »

R
S

T
A

R
 ( 

2
) 

»
A

L
P

D
E

T
(2

) 
t 

4
A
L
P
I
F
F
(
2
)
 t
A
L
»
O
P
T
(
2
)
 »
A
L
P
P
A
S
(
2
)
 »
A
L
°
T
R
K
(
2
)
 *
V
N
!
A
X
(
2
)
 »
G
P
(
2
)
»
A
C
C
(
2
)
 »
 

5
R
F
!
T
(
5
,
1
5
»
6
»
?
)
.
R
F
?
T
(
5
*
l
e
>
»
6
»
2
)
*
R
F
3
T
(
5
»
1
5
»
6
»
2
>
 »
R
F
1
P
T
(
5
»
1
5
»
6
»
2
U

 
6
R
F
2
P
T
(
5
»
1
5
»
6
»
2
)
 »

 R
F
3
P
T

 ( 
5 

» 
1 
3 
»6

 »
2 

) 
»X

I 
D.
( 
7
2
 )
 »

 G
M
I
 S

 < 
6»

 2
 )
 t
V
A
T
A
B
(
l
O
)
 .
 

7
A
L
P
M
I
S
C
6
»
2
)
»
G
M
A
X
T
(
2
7
»
2
J
 »
S
I
G
T
A
B
f
1
5
)
 »
N
V
A
»
N
S
I
G
M
A
»
V
A
T
A
G
(
2
7

 »
 2
)•

 
f
,
N
V
A
G
(
2
)
»
R
C
(
2
7
»
8
»
2
J
»
G
B
I
G
<
2
7
»
2
)
t
T
C
(
2
)
»
G
O
F
R
C
(
8
»
2
)
»
 

9
\
'
U
G
R
C
(
2
)
 

C
O
M
M
O
N
/
1
M
F
L
T
/
7

 *
 T
P
R
T

 *
B
E
T
D
O
T
(
 2
) 

» 
E
N
V
S
W
(
6
*
2
)
»
 

? 
I
S
T
C
?
!
»
V
(
?
J
»
I
 I
»
J
J
»
T
M
!
S
(
6
»
2
)
»
P
H
I
(
2
)
»
Y
(
2
>
 »
X
(
2
)
»
 

2.
0X
12
) 

»r
»V

(2
 )
 »
T
A
W
A
R
r

 »
G
(
2
)
 »
L
F
F
T
«
>
W
 

C
O
M
M
O
N
/
F
X
E
C
/
R
S
.
V
!
A
L
L
»
R
H
O
»
I
F
7
R
»
I
B
M
R
,
F
M
(
2
J
 »
B
S
M
A
L
L
C
2
)
 

C
0
^
W
0
i
N
/
C
0
M
3
A
/
I
 »
J 

C
O
M
M
O
N
/
O
B
L
L
N
C
 

/ 
S
I
G
M
I
S
C
6
.
2
)
»
K
O
U
N
T
R
(
6
»
2

 )
»
N
U
M
I
S
(
6
»
2
)»
T
A
U
M
I
S
(
6
»
2
)
 

*
»
1
P
I
R
F
I
(
2
5
)
»
M
I
S
T
P
I
C
2
5
U
I
A
F
I
R
I
(
2
5
)
»
T
F
I
R
E
P
(
2
5
»
1
0
)
»
M
I
S
T
P
P
(
2
5
»
1
0
)
•
I
A
F
I
 

*
P
P
f
7
5
.
1
0
)
.
L
C
A
P
.
L
L
I
T
L
 

C
O
M
^
O
N
/
B
E
T
F
!
X
/
tJ
.
F
T
T
A
B
(
2
7
»
2
)
 »
V
S
7
R
(
2
J
 

C
O

M
M

C
N

/R
IF

F
O

;/
1

 T
 E

?<
P 

C 2
 ) 

C
C

y
..

V
0

,\
/'
:C

>
;A

R
0

/V
P

R
IV

E
(2

) 
» 
  

K 
   

  »
D

(l
l»

2
i 

»
G

C
A

P
(2

) 

tv
j*

*b
o-

y.
!*

t 
i)

 
0
0
 

1 
  

:.
F

A
P

=
l»

N
'J

v
n

O
 

1 
S»

Jf
*K

 =
 I 

S
U

M
iC

+
K

nu
N

T
*?

 ( 
Lr

A
P

 »
 T
 1

 
I r

,iJ
^"

\M
=
 I 

V
JV

,\
!'!

+
M

' '
M

 T *
! 

( L
r

A
 P

 »
 I
 )

 
1 

C
O

N
T

IN
U

F
 

L
O

G
IC

A
L

   
A

C
T

tP
A

S
S

 
IF

   
 ( 

fT
.G

E
.T

C
?
 I
 )
 )
 .

O
R

. 
f 

IS
U

M
IC

.E
Q

. 
IS

'J
V

V
'J

) 
) 

C
A

L
L

  
 A

C 
[I

V
E

(A
C

T
) 

IF
   

 (
»
N

O
T

.A
C

T
) 

   
G

O
   

7
0

   
 1

0 
IF

d
T

E
K

P
d

U
E

Q
.i
l  

  G
O

TO
   

3 

G
O

TO
  

2 



< 
 

\ 

C
A
L
L
 
»
A
S
S
I
V
f

 ^
AS

S*
) 

K 
= 
6 

I
C
C
P
A
S
S
)
 
 
np
-T
L^
N*
 

*'
=A
 

P
F
T
'
J
R
N
 

2 
 
 
 
C
A
L
L
 
A
C
T
I
V
E
(
A
C
T
)
 

K
=
?
 

I
F
(
A
C
T
)
 
R
E
T
U
R
N
 

K 
= 
2 

R
F
7
U
P
*
 

^ 
 
 
 
C
A
L
L
 
P
A
S
S
r
V
(
O
A
S
S
)
 

K 
= 
7 

IF
 
(
P
A
S
S
)
 
R
E
T
U
R
N
 

K 
= 
5 

R
E
T
U
R
N
 

1
0
 

C
A
L
L
 
P
A
S
S
I
V
(
P
A
S
S
)
 

I
F
(
.
N
O
T
.
P
A
S
S
)
 
G
O
T
O
 
11
 

I
F
(
I

 T
E
M
P
(
I
)
.
F
0
.
1
)
 
R
E
T
U
R
N
 

K 
= 
8 

R
F
T
U
R
N
 

11
 

< 
= 

1 
IF
( 

( 
I 
.
E
C
.
I
B
M
R
)
 .
AN

D«
. 

( T
A
W
A
R
E
.
E
Q
.
 1
0
0
C
.
 )
 )
 
R
E
T
U
R
N
 

< 
= 
1
0
 

3
E
T
A
M
I
=
(
?
2
.
2
*
S
O
R
T
f
G
V
A
X
F
(
V
S
T
R
(
I
)
,
1
)
*
*
2
-
l
.
>
)
/
V
S
T
P
(
I
)
 

B
E
T
A
M
J
=
(
3
2
.
2
*
S
O
R
T
(
G
t
f
A
X
F
(
V
S
T
R
(
J
)
,
J
)
*
*
2
-
1
.
)
)
/
V
S
T
R
(
J
)
 

!F
( 
(
R
F
T
A
M
I
 .
G
T
.
*
r
T
A
M
J
)
 .
A
N
D
.
 (
 T
T
F
M
P
(
 I
 )
 .
\<

~.
l 

) 
) 
P
F
T
U
R
N
 

*! 
=

 "
»1
 

P
r
r
U

t?
^
 

F
N
H
 

j
f
a
^
J
f
c
-
 



*•
 
 
 
 
 

ii>
—
—

P
—
w
w
w
—

 

O
 

S
I
B
F
T
C
 
3
D
0
T
F
N
 
 
D
F
C
K
»
X
R
7
 

F
U
N
C
T
I
O
N
 
3
F
U
N
C
T
(
G
A
R
G
»
V
A
R
G
>
I
N
D
E
X
)
 

B
F
U
N
C
T
=
0
.
 

fF
 
f
G
A
?
G
.
L
F
.
l
.
)
 
P
F
T
U
P
N
 

B
F
U
N
C
T
=
3
2
.
2
/
V
A
R
G
*
S
Q
R
T
(
G
A
R
G
*
»
2
-
1
.
)
 

R
^
T
U
P
^
 

00
 



n 

03
 

B
I
B
F
T
C
 
0
V
E
P
1
 
 
 
X
R
7
,
D
E
C
K
 

S
U
B
R
O
U
T
I
N
E
 
O
V
E
R
(
A
G
A
I
N
)
 

C
O
M
M
O
N
/
G
R
I
D
S
O
/
G
A
M
M
A
,
A
L
P
H
A
(
2
)
*
R
 

C
O

M
M

O
N
  

 /
O

V
-r

?
r?

/T
L

A
^T

 
C

O
M

M
O

N
/1

N
IF

L
T

/T
 *

 T
P

R
T

»
 B

E
T

D
O

T
( 

2
) 

»
E

N
V

S
W

(6
1
2
)
*

 
1
IS

T
I2

)»
V

*2
?
»
I!
 »

J
J
»

T
M

IS
(6

«
2

)»
P

H
I 

(2
)«

.Y
{2

)»
X

<
2

)»
 

2
D

X
(2

>
 ,

D
Y

(2
) 

• 
T

A
V

/A
R

E
.G

C
 2

) 
»

L
F

F
T

S
W

 
rO

M
M

O
N

/r
N

P
U

T
V

/T
M

Ä
X

«
 T

M
IN

»
T

S
T

A
R

 •
V

A
 t

 
ID

E
L
F

P
S

.D
E

L
T

A
'.
F

P
S

L
O

N
.S

IG
B

.G
T

m
 »

R
M

If
U

H
f 

*M
»

N
M

(2
)»

rP
<
5
t2

)*
M

ID
#

 
1
V

1
C

2
)»

V
2
(2

)»
V

3
(2

)»
V

4
(2

)«
W

1
2
)»

T
S

T
A

R
S

J
2
)•

 
2

A
D

E
C

(2
)*

R
D

E
T

C
2
>

»
R

IF
F

(2
)»

R
0

P
T

(2
)•

 
3
R
P
A
S
(
2
)
»
R
T
R
K
(
2
>
,
V
C
<
2
)
»
V
Z
(
2
)
»
R
S
T
A
R
(
2
)
,
A
L
P
D
E
T
<
2
>
.
 
 

. 
4
A
L
P
I
F
F
(
2
)
•
A
L
P
0
P
T
(
2
)
»
A
L
P
P
A
S
(
2
)
>
A
L
P
T
R
K
(
2
>
»
V
M
A
X
C
2
)
»
G
P
(
2
)
»
A
C
C
C
2
)
•
 

5
R
F
1
T
(
5
»
1
5
»
6
*
2
J
•
R
F
2
T
(
5
»
1
5
*
6
»
2
)
»
R
F
3
T
C
5
«
I
?
*
6
»
2
)
•
R
F
1
P
T
(
5
»
1
5
»
^
»
2
>
»
 

6
R
F
2
P
T
(
5
>
I
5
,
6
,
2
)
 »
R
F
3
P
T
 ( 
5 

• 
1 
5 
,6

 »
 ?

 ) 
»X
I 
D(

 7
2 

) 
»
G
M
I
S
I

 6
 »
2 

> 
• V
A
T
A
B

 (
10

) 
* 

7
A
L
P
M
I
S
(
6

 *
 2
)•
G
M
A
X
T
(
2

 7
 *
2)
» 
S
I
G
T

 A
B(

1
5
)
*

 N
V
A
•
M
S

 I
G
M
A
t

 V
A
T
A
G
(
2
7

 »
2)
t 

8
N
V
A
G
C
2
)
»
R
C
1
2
7
»
8
»
2
U
G
B
I
G
(
2
7
»
2
)
»
T
C
<
2
)
»
G
0
F
R
C
(
8
»
2
)
»
 

9
N
U
G
R
C
C
2
)
 

C
O
M
.
/
O
N
/
E
X
E
C
/
R
S
M
A
L
L
.
R
H
O
.
I
F
T
R
,
 !
B
M
R
»
F
M
(
 2
) 
>
5
S
M
A
L
L
(
2
>
 

C
O
M
M
O
N
/
G
R
A
P
H
O
/
X
T
O
P

 »
X
B
O
T
»

 Y
T
O
P
»

 Y
B
O
T
 

L
O
G
I
C
A
L
 
A
^
A
T
M
 

IF
 
f
M
O
O
t
l
S
T
C
I
F
T
R
)
•
2
)
.
F
O
«
0
)
 
G
O
 
T
O
 
5 

IF
 
t
.
M
O
D
(
I
S
T
C
I
B
M
3
}
»
2
)
«
N
E
*
0
)
 
G
O
 
T
O
 
20
 

5 
C
O
N
T
I
N
U
E
 

I
F
(
T
#
G
T
.
T
M
A
X
)
 
G
O
 
TO
 
10
 

11
 
C
O
N
T
I
N
U
E
 

IF
 
(
R
.
L
T
.
R
M
I
N
)
 
G
O
 
T
O
 
10
 

A
G
A
I
N
=
.
F
A
L
S
E
.
 

R
E
T
U
R
N
 

10
 
 
 
T
L
A
S
T
s
T
 

A
G
A
I
N
=
.
T
R
U
E
.
 

M
»
I
T
F
 
(6
, 
io

n)
 

f5
>T
( 
I
F
T
R
)
 »
1
S
T
(
 I
P-
MR
) 
»R
 

T
O
O
 
 
-
0
R
M
A
T
(
1
H
0
*
4
H
F
T
R
=
*
T

 2
 •
 1

 O
X 
,'

-»
HB

MR
= 

, 
I ?

 ,
 1
0X

 »
 ?
H
R
=

 •
 
F
1
5
.
7
)
 

W
R
I
T
E
 
(
6
.
2
0
0
)
 
X
B
O
T
t
X
T
Q
P
f
Y
B
O
T
t
Y
T
O
P
 

2
0
0
 
 
F
O
R
M
A
T
 
(
1
H
0
»
8
H
X
 
R
A
N
G
E
(
»
F
8
.
0
»
1
H
*
»
F
8
.
0
*

 1
I
K
)
 
 
Y 

R
A
N
G
E
(
»
 

*r
P
.
O
»
l
H
,
,
F
?
.
o
»
!
H
)
)
 



c
 

P
E

T
U

R
N

  
  

. 
2
0
 

IF
(T

.G
T

.T
M

I.
N

) 
   

G
O

   
TO

  
 1

0
 

G
O

   
TO

   
11

 
-M

O
 

: 
i 



{ 
 

t 

er
 

M
B
F
T
C
 
G
L
A
3
G
F
 
 
D
F
C
 

F
U
N
C
T
I
O
N
 
G
C
A
 

C
O
M
K
O
N
/
C
O
R
P
U
 

C
O
M
M
O
N
/
1
M
P
U
T
 

1
D
E
L
E
P
S
,
D
E
L
T
A
 

*
N
»
N
M
(
2
)
»
I
P
S
?
 

1
V
1
 (
2)

 ,
V
2
(
?
)
 ,

 
2
A
O
E
C
C
2
)
»
R
O
E
T
 

3
R
P
A
S
(
2
)
>
R
T
R
K
 

4
A
L
P
I
F
F
(
?
)
»
A
L
 

5
R
F
1
T
(
5
»
1
5
»
6
«
 

6
R
F
?
P
T
(
5
,
1
5
»
6
 

7
A
L
P
M
I
S
C
6
»
?
)
•
 

8
N
V
A
G
I
2
I
»
R
C
(
2
 

<
W
U
G
R
C
<
?
 )
 

N
V
A
D
O
=
N
V
A
G
C
I
 

r»
0 

1 
II

 =
 1
 •
N
V
 

Jl
 =

 !
l 

I
F
(
V
A
T
A
G
(
I
I
•
 

1 
C
O
N
T
I
N
U
E
 

G
C
A
P
F
=
G
B
I
G
(
N
 

G
O
 
T
O
 
10
 

6 
 
 
 
 
G
C
A
P
F
a
G
R
l
G
C
J
 

G
O
T
O
 
10
 

2 
Tr
 
(
j
l
.
G
T
.
i
)
 

r,
rA

PF
r,

GR
Tr

,(
 }
 

G
O
T
O
 
1
0
 

A 
 
 
 
G
C
A
P
F
s
G
B
I
G
C
J
 

1
(
V
-
V
A
T
A
G
C
J
l
-
 

1
0
 
 
 
G
C
A
P
F
«
A
M
I
N
U
 

IF
 
(
B
I
N
D
E
X
(
I
 

IF
 
C
G
B
(
I
)
.
N
F
_
 

G
C
A
P
F
s
A
^
I
N
K
 

o
r

 j
» 
ir

?M
 

F
N
H
 

<
»
 

O
F
 

5
/
 

V
/
 

T»
 

2)
 

V
3
 

r 
2 (2
 

P
O
 

2)
 

• 2
 

G
M
 

7,
 XR

 
(V
 

O
X
 

TV
 

E?
 

»N
 

( 
2 

) 
. 

) 
» 

P
T
 

»R
 

J 
• 

A
X
 

3
,
 7 • 

I)
 

D
E
B
T
(
2
)
 •
B
I
N
D
F
X
(
2
)
 »
G
B
(
2
)
 »
S
I
C
K
F
(
2
)
 »
O
X
 (
2)
 

A
X
,
T
M
I
N
»
T
S
T
A
R
,
V
A
,
 

S
L
0
N
,
S
I
G
B
,
G
T
<
3
)
»
R
M
I
N
»
H
»
 

1
0
,
 

)
,
V
A
<
2
)
»
W
(
2
J
,
T
S
T
A
R
S
(
2
)
»
 

R
I
F
F
(
2
)
»
R
O
P
T
1
2
)
»
 

V
C
t
2
)
,
V
Z
(
2
)
,
R
S
T
A
P
.
(
2
>
 »
A
L
P
D
E
T
C
2
)
•
 

<2
> 
»
A
L
P
P
A
S
(
2
)
 •
A
L
P
T
R
K
(
2
)
»
V
M
A
X
J
2
1
>
G
P
(
2
)
»
A
C
C
C
2
)
»
 

F
2
T
(
5
»
1
5
»
6
,
2
)
 »
R
P
3
T
 ( 

5 
, 
I 
5 

» 
6»

 2
 ) 
»
R
F
1
P
T
 ( 

5 
» 
3.
5 
,
6
»
2
 )
 »
 

R
F
-
>
.
P
T
(
5
»
1
5
»
6
»
2
>
 »
X
I
D
(
 7
2
)
 »
G
M
T
S

i6
»
?
 )
 »
V
A
T
A
3
C
0
)
 »
 

T
(
?
7
»
2
)
»
S
I
G
T
A
B
t
1
5
)
»
N
V
A
«
N
S
I
G
M
A
t
V
A
T
A
G
i2
7
»
2
)
,
 

2
>
»
G
B
I
G
(
2
7
»
2
J
»
T
C
(
2
)
»
G
O
F
R
C
t
S
»
2
)
»
 

) A 
0
0
 

T
)
-
V
)
 
1
,
6
»
2
 

V
A
O
O
»
I
)
 

!
»
T
J
 

G
O
T
O
 
A 

• 
II
 

1
-
1
»
T
)
+
C
G
B
I
G
(
J
l
,
I
)
-
G
B
I
G
(
J
l
-
l
»
I
)
)
*
 

1
,
1
)
)
/
(
V
A
T
A
G
(
J
1
,
1
)
-
V
A
T
A
G
(
J
1
-
1
,
I
)
)
 

G
C
A
P
F
,
G
P
(
I
)
)
 

)
.
N
F
«
1
.
)
 
R
F
T
U
R
N
 

•!
.
)
 
R
E
T
U
R
N
 

G
C
A
P
F
»
1
.
5
)
 



c
o

o
 

*
!
P
F
T
C
 
G
F
I
N
D
 
 
 
X
R
7
«
D
r
C
K
 

5f
 <
RP

OL
'T

 T 
M 
F 

F 
r M
0
r

' 
C
O
M
M
O
N
/
P
U
P
S

U
E

/A
(
2
)•
3
E
T
M
A
X
(2

)•
T
H
E
D
O
T

 »
P
H
I
S
T
R
* 
E
T
A

 »A
L
P
M
A
X
(2

)
»
X
L
A
M
D
A
(2

) 
* 
t
X
P
H
!
 

C
O
M
M
O
N
/
C
O
R
P
U
S
/
O
X
D
E
B
T
<
2
)
 •
D
I
N
D
E
X
(
2
)
 »
G
B
(
2
)
 »
SI
CJ
CF
(2

) 
»
O
X
!
2
)
 

C
O
^
M
O
N
/
C
O
V
B
A
/
!
•

 J
 

C
O
M
M
O
N
/
1

 M
PU

TV
/T

fV
.A

X 
•
T
M
I
N
•

 T
S
T
A
R

 #
V
A
 » 

1
Ü
E
L
E
P
S
»
D
E
L
T
A
T
*
F
P
5
L
0
N
»
S
I
G
B
,
G
T
(
3
)
*
R
M
I
N
»
H
>
 

*
M
t
N
M
{
?
)
 »
I
P
S
f
?
)
 »
N
I
O
»
 

I
V
3
(
2
)
•
V
2
?
2
)
*
V
?
(
2
)
»
V
4
(
2
>
»
W
(
2
)
»
T
S
T
A
R
S
C
2
J
•
 
 
 
 

...
 

_
: 

2
A
O
F
C
(
?
>
 .
P
r
>
F
T
(
2
J
»
P
I
F
F
(
2
)
 *
R
O
P
7
(
2
>
 »
 

3
R

P
A

5
(2

)»
R

T
R

ia
2
} 

*
V

0
2
) 

>V
Z
 (

2
 )
 »

R
S

T
A

R
 ( 

2 
) 

»
A

L
P

D
F

T
(2

)»
 

'•
rA

L
P

IF
F

(7
J
 •

A
L
P

O
P

K
2
) 

»
A

L
P

P
A

S
 (

2
) 

»
A

L
P

T
R

JU
2

) 
«
V

M
A

X
(2

) 
»G

P
 ( 

2 
) 

» A
C

C
( 

2 
) 

» 
5
R

F
1
T

(5
»
1
5
»
6
«
2
) 

»
R

F
2
T

(5
»
1
5
»
6
>

2
) 

»
R

F
3
T

 (
 5

 »
 ?

.5
 •

 6
«

 2
 ) 

»
R

F
1

P
T

 (
 5

 •
 1

5
 »

6»
 2

 )
 »

 
6

R
F

2
P

T
C

5
»
1

5
*
6

*
2

)»
R

F
3
P

T
(5

*1
5

»
6

»
2

1
»

X
ID

(7
2

)»
G

M
IS

(6
»
2
)
P

V
A

T
A

B
U

O
)»

 
7
A

L
P

M
:S

(6
*
2
J
»

G
M

A
X

T
{2

7
*2

>
»

3
IG

T
A

B
(1

5
)»

N
V

A
»
N

S
IG

M
A

,V
A

T
A

G
(2

7
»
2
)*

 
, 

8
N

V
A

G
(2

)»
R

C
(2

7
»
8
*2

J
»
G

3
IG

(2
7
»
2
)»

T
C

(2
)
*O

O
F

R
C

<
S

»
2

}»
 

^
 

Q
tf

U
G

R
C

C
?

) 
o
 

C
C

M
M

O
N

/A
D

R
E

C
O

/R
O

O
T

»
P

H
ID

O
T

C
2
) 

»
A

L
P

D
O

K
2

) 
»G

P
U

R
 

' 
C

O
M

M
O

N
/I

N
lF

L
T

/T
»

T
P

R
T

,B
E

T
D

O
T

C
2

)»
C

N
V

S
W

f6
*
2
)
•

 
tl
S

T
f?

)t
V

<
2
)»

II
*J

J
?

T
M

IS
(6

»
2

)»
P

M
X

(2
)*

Y
(2

)>
X

C
2

)t
 

2
D
X
(
2
)
 .
D
Y
(
2
)
 ,
T
A
W
A
R
r
"
*
G
(
2
)
 »
L
F
F
T
S
W
 

r
n
M
M
O
N
/

 S
 T 
C
L
V

 /
 T

 T 
v 
S 

T C
 (

 2
 ) 

• S
 T 
r 
T 

T M
 ( 
2 

, 2
 *>

) 
G
<
I
)
=
S
Q
P
T
(
f
(
V
(
!
)
*
R
r
T
D
O
T
(
T
)
>
/
*
*
?
.
?
>

 #
*
?
+
!
.
)
 

fp
 
(c

rw
 r
 >
 •
r.
T #
/ 4
.)

 .
A
N
D
«
 (
G(

 r
) 
.L

T«
fl

.)
 )
GO
 
T
O
 
I
O
 

TF
 

( 
C
B
T
N
D
F
X
f
 T
 )
 .
^
O
.
l
 .
 )
 .
A
N
D
.
 {
GB

 ( 
T 

) 
.
F
O
«
l
.
 )
 )
 
G
O
 
TO
 
5 

IF
 
(
G
(
T
)
.
L
E
.
:
#
5
0
0
n
 
G
O
 
T
O
 

r > 
IF
 
CO
XD
.E
RT
f 

I 
W
G
F
.
l
.
 )
 

T 
I V
S

 I
C 

t 
I 

) =
T

 I
MS

! 
C 

( 
I 

) +
DI
FL
TA
T 

RF
TU

«?
N 

5 
 
 
 
0
X
0
E
3
T
I
I
)
=
O
X
D
E
3
T
(
I
)
-
.
0
1
6
7
*
D
F
L
T
A
T
 

IF
 
(
0
X
D
E
3
T
(
M
.
G
E
.
7
.
J
 
T
I
M
5
I
C
C
I
)
*
T
I
M
S
I
C
(
I
>
+
D
F
L
T
A
T
 

IF
 
(
O
X
D
F
B
T
f
I
U
G
T
«
0
«
) 

  
7
F
T
U
R
N
 

B
T
V
O
F
X
f
 T
)
=
0
.
 

O
X
^
p
B
T
(
T
)
=
0
#
 

o
 r

 T
 ! 

) r
> ,

v 

10
 
 
 
OY

OF
P.

T(
 I
 )
=
O
X
D
F
B
T
(
 !
 J

 +
D
F
L
T
A
T
/
f
-
2
3
»
*
A
L
O
G
(
 .
2
5
*
G
(
 I
>
-
l
.
)
)
 

•F
 
(
O
X
D
F
R
T
f
I
)
•
L
T
.
I
.
)
 
R
F
T
U
R
N
 



• 

c 

o 
+ 

u 
to 

II   l; 

U X 2! 
»-• Li CK: 

HD1K U; 

- 91 - 



- 

(NJ 
C   * 

u >0 r^   -~ 
u •« — r>i 
< if. 00   •« » r-i < r- ^~ 
.— *• H- rj n, 
fv U*"' < ^ -^- 
— —» > e > 
a f- * < C 
o a — i- » 
•• m CsJ < *-. * 

*• —. li. » >   • r\ — 
•— c\i o: xO     .     — •»-• »- 
CM w •• ^   <   CJ U- »-« ^-. 
«-• X »— tfj 5    • 5v^ • ** 
\- < t\J •- *5 a- l~ rH  •— 
U y •- S »-« *— •—i 1       » 
c > vC O w. VJ m r-< r-4 
a •• •• •• 2. O.' »• *7    1 * #• .J — in —   * L. -~ **   »-H 

X ^~ < ro »-» CM < O r\' H -) •• CJ •• w •• r*- > C — X — 
•z. w —. ^ u-> — 7L    + tr. < c 
•-« ^ r\i CiT •— a * ~ c >: <. 
2i or •— 1- H- *••«   «^  CVJ f C H- 

*• a. <. C Q- W Xlf"- "- 1   < 
<  *• \- 4.   <l ^J 1L * »--1 o rv ~ > 
> ~ 10 ~   h- < cr ^.   w   1- ^- •^   1 

#• i<i H <\J iT) •• »• CM CC   * X •• ^> 
cr *-' r — CL' ^» ^» r < ^. L- r-< »»-• 
<r »~ -~ H-    •> fN rv O »- C\ C *^    * 
»- a <va •" «•- •v •> c * 2 — rl          i? 
IC   •> — O PM »/) «0 irv •*• h- •-- h- *J       C*. 
»-• CO 5: C£ — < •' •H *S.   C\ c: X -        D 
• e> •> • t< Q. IT'. •     ••  ^» •• < c - l- 

2" »- *-• ~ > 0. »—< in — KD —~ 2 < — L.' Z 
*— \T; r\ f\    • —' » w   (\   «-> r\ cv O »- — ÜC D. •— 
5.   • «-- W    «N < •J> t-  * cr. «^ * *- < -       D u . 
»- £* <r U. f\j e. «— a h* O K- O ^~ •t   > C-   '- h- • 

~ + o •• > Ü. »- »— h- ff (\   •• C" * l»H -* — C   • üJ r-J 

— X _' D • -« U <\ rs. u. »- — u r~< » <f »- *s   • ••-• Ci •• 

V   * < <••'• »-• *«» r^ > »— L. C^ K   (\ c *— o *- *• — u.   • Ü. 
u > ? c ^ r. e     •• h 0' r  >;    •• >r > c •— c - r-<   ^-   >'   L;   — X 
b^-l-L •> — _   »•» 0 »• — <  CC C o 1 < • 1- .- I - < v: • «.' 
CL.S    •• *» en f\J   C\ a «— fv S    •» *s C ^-. > f •• r->     #    I'       •   r- ;. 
*• X > H- f\ > •w    w a rv. » U> f-- V •— < •—• If ""; c ^> *">  r-H  VI    —"     • V'. 

r- < »-• < — » »-   V _J •• O   •• r\. 'J »-- > t» w w C1 «* w     |     -.   *-4  u.. w. 

r:: 2 D *-• </: *— u, or < vO 9-     »~-    w- C ~-' 2' f-l h- H K »_   r-<   r-i   w   J' r-t 

x c c -J D. f\ Cl r- » * in \U f' c •» **t X X r-> J.; X -)  ^' X    • ~' 
;?• w —< — er cr —» L'\ «-' • a C < »—i •-* < <• • <- < w ^. .,.: ^ . -, 

? — a r <\. ••   •• fv #—' •  vC    • •» ^ > li 10 UJ 3» c V c H V c :-, c >: c -• y 
C v   » —- > —. —» —- » in — <-~ CN.  N. 7: r*H < D C- r-. C r-- r I" r- c < < :r — < 

r~* »-• 5i  tD (\ »• r\i r\ U. m — f. n; *-  V. li •—. h- Z ii «• • 1! I:   r      II   —  C? n  T-: 
X K   C Ü — »»» «— *- LL •— fr- .-. — V- c c r-'  <C •-< u. c L c ,-• li c u. < ii- tn c t- 0 
< U S a.' ;. <S' o o •--1 h- a ;: o n :> c F"1 •-   > H X f >. h •) X h X > X — — x :.• 
i 2' 5. »I *L — iu < a r--i <v a < c > < II    — y < < «^ «^ <   1  <: < h c 
O •   C li i » T— O G. -J U- U.   .J > D c ^> c r-  li. C y o > c I. ••.' C r« > :  i« L. :• n k 

u KJ a if > <. Ct- <r a: a: < 2 7L L- ~2 c "7 — K.) Ö c M c •— e c e» <- c »- — C  f«   L 
O                   .H * r- fs;   0* -T in »£• r~ cc C r-, 

a c. 

- J/2 - 

L 



. * 

€ 

rv 

< a 
2 
< 

f\l rv — 
•w    »  o   #. 

C 

» u 0 rH   »- 
^» u #• w rv 
<V < if» CD   • 
^* » r-i < r- 
X ^» » h- rg 
< rv IT < ~ 
z *^ •w > O 
a O »~ • < . 
~i o a — »- 

~ < ./> r-i rv < 
C\J    * •• *-. U. • >  * 
«- < -^ rv ctr >D • ~ ^. —. 
-J •- CV w « — < rv m *— mm 
-J ÜJ w    X »-» 10 5T   • »* CC Of 
< * *- < rv •-ÜO) rv srs: - «•» 
Z K ID :?. •• 2" —*  — •> •»— CO CO - ^. 
»0 r- e > O C tn vj •— X •-•*-• or Ci 
OC iO Q   * •• •> 2: OL' rv •• •>  2. 2: 
• •-• • * «J **• 10 — #. u. * — •> V* < < co CO 
~ I X ~— < rv r-« rv < 0 sO rv u KJ *-»- .-. »—1 

<M 0. •• fVi •   w. •• r- > 0 — >^ * ü UJ UJ w v_ 

w.    » 2: «_- ** *.' in ~ ^  •» 5=  >- CD • CO CD < *t 
s: H »—< 1/ rv ct ** O  •• *- ir. •• #• ~) w    w    J- »- 
U. o S: a — h- H • - — CV > —> v. _J to Z Ul L: 
» o »-• * rt <L C CL r^ X   If»   w 2: rv K < O •- CO 0:. 

CK UJ rv < •> K »< JlL +  r~i KJ UJ •«-. u. SI U 10 + •f 
2: x *- > «-» IT «-> H < C ~   ^   |- •> »-< 2: 10 * * ~ »-» 
CO h- < •« m J~ M/,    » •• CS! CO.   • or « X S-" »- U. < •-1- 0. C'- 
»-i     r h- or «- * w c  ^ »-» » <  ^. * rv a t^:   •• •   • < < f- h- 
*   «-» ÜJ < »- *~ H-   •• rv rv »0>M •~ w •< t- CC J ^ 1- 1-  Ü. u. 

Or rv CD o- 0 *VJ Q.  «-» »- *• * O   * rv ^- —• U- K- -J   •> -J _J •-. •—4 

»- — • m » •^ C rv tr, NO IT -* h- -C MU UJ < C UJ UJ w •.- 
U- X »— v- cr> Si Or •- < * »-< 10 rv < O ^ -J X S O: CJ O ^ »—< 
•- < rv •> O *• • N. C IT\ •«»««* I »~ O * »- C'J UJ *  *  X X 
•* 2 *-- z *~* *— ^ > a rH If N     —    O a UJ w- ^^    » U- rs: — ^ 0. a. 
o »- a ••H 1/) rv rv *• „J •• -(\|H -j cc «/) rv D * > or or ~ w 
I   UJ V X » •^ — •• < ir> »-   • CO < • »—• w 5. U.   •> ZSWZhh 
CT a:- » •- Z Sf L. rv   » •* 0. r- O » h- 5. C U. 1  •"• CÜ CO 0 »-. < < 
•     r — • C •  > L    — #* K- C"  N    • «r or K ••   •• -J rv rv "V. «-H  ^-«   VJ 10 1- »~ 

-J  ~* M X •J C  * -   U rv rv Ü.     w     ,, 5-D. •• u  0: U- — «— IT. w — « * .J .-I 
VU JM -— < lT> •-4      ^* Ct > — L- 0: 1- rv 5; h- 1 Cu < d 1- *J «D > > O: or lu u. 
CCt < — 0 ->2 £ ZT fv. •    •  H f •• x  * < *• *)<h » < >• M   t  + ICC. 
u L. 2: < X » r- UJ *  »^ -. -^ C » — <  CO c •- •• y- m C -J » C" — *— ^» -» v  * 
c z %n N. v •— \ • ~  Cf rv rv C — rv -SL   * V V »—« < > C O -~ ir or or or 0  ^- -» 
• •-er u c *v > h rv > w ^ a Cv * O r- O «- »-« K  V •• *v rv - 2 2: 2 2  *-< rv 
r-K x r> 0 < »~ < w   * h- V «J • 0  * rv 0", J •> - a CT > «— <r cc oo cc c:- ^- — 
a     o 10 UCD p— tC -~ U fx < v0 »   *-^    w c u. ^» — 0 C 10 U f—i •—•   t-4   ^.^ -« < < 
x LJ tu Ü- z 7 CL -J C rv c »-   •> • IT» rv <J •-« »-« rv rv. »-• •« > X •   <ta»   w    «— w 4 + 

2: X D *~« c Z n. •-1 +* K or *~ in r-<     •>  C^ or z «— «- or z < « C  X >- x >. ^ ^. 
•-> UJ 0- »•- 0 .-« c • rv »  • rv r-i » >o  • *— 0-« > >- O •« z 2 V II   II   II 11 t-i rv 

Cf-ss x ^ X #• - > «M    ^-    w + Ifl  w.   -. rv *v V •> c ^ 2  V » *— mm   tm,   «•. •» «* «^ 
tozrz *i. £• 2: c. «M    * rv rv U. \f\ «- to rv •»' z z •-. * z u. z < 0 or or or ct > > z 
O CCO»« 0 c 0 a «.-  0- w-   w   U. •— H- »-. w UOON — 0 •• 0 c 2: 2: H »-11   11 fr 
JUJ O 2 £ X 2. :- jr lu >. (si C i/> »- K 0. >: 0 cc 2   *~ «— rv 2 X 2 21 < CO CO Ü. U- •— ••* X 
are 2: 2. a :• 2 2: JZ- Ü. < Q. r-t rv n. < c jr 5! »- — >. < 2: < »-»-•-••- « H M- C 
t- D O C X C C O LJ *  r- co ju. U. _J > :D Ü O 10 X c 2  O _J<   w   w   w ~ — »- u z 

v. uu • 0 v^ u c sr > < Ct < cr CrT < z z: u u •— ruL.u U- 0 X >- x >- > > O  L. 
u              * 

tl 
cc 

H * »- rv r- «j IT» »D r- co 0 rH rv r"' 

- 93 - 



U
 

C
 

ij
 

$I
B«
-T
C 

I
O
U
I
T
 
 
 
D
E
C
K
»
X
R
7
 

F
U

N
C

T
IO

N
  

P
F

F
ij(

V
A

R
G

,R
F

T
A

R
G

»
I)

 
C

O
w

r/
O

N
/C

C
W

A
P

n
/V

D
R

T
M

F
(2

) 
9 

  
K 

   
  

»0
 (

1
1
 »

2>
 »

G
C

A
P

C
 2

 ) 
C
O
M
M
O
N
/
I
N
P
U
T
V
/
T
M
A
X
»
T
M
I
N
»
T
S
T
A
R
«
V
A
»
 

l
D
F
L
E
P
S
*
D
E
L
T
A
T
»
c
_
P
S
L
O
N
»
S
I
G
3
*
G
T
(
3
)
 .
R
M
I
N
»
H
»
 

#9
f»

NM
(2

) 
»
I
P
S
(
2
J
 »
N
I
D
»
 

1
V
K
?
)
 »
V
2
(
2
)
»
V
3
(
2
)
»
V
4
(
?
)
 »
W(

2J
 •
T
S
T
A
R
S
(
2
)
 •
 

?
A
D
E
C
(
2
>
»
R
D
E
T
C
2
1
»
R
I
F
F
f
?
)
»
R
O
P
T
C
7
)
»
 

3
R
P
A
S
C
2
J
 ,
R
T
P
K
(
2
)
>
V
C
(
2
)
 #
V2

 (
2)

 »
R.

ST
AR

<2
1 
•
A
L
P
D
E
T
(
2
)
t
 

4
A
L
P
I
F
«
r(
?
)
 »
A
L
P
O
P
T
t
?
)
 »
A
L
P
P
A
S
(
7
>
 »
A
L
D
T
&
K
(
7
)
 *
V
M
A
X
(
2
)
 »
G
P
 ( 
2 

) 
»
A
C
C
I
 2

 ) 
» 

5*
C
1T

(
5
*
1
5
,
6
,
7
)
»
R
F
2
T
C
5
»
I
5
»
6
»
2
)
,
R
F
^
T
(
5
,
1
5
,
6
»
2
)
t
R
F
l
P
T
(
5
 ,
1
5
»
6
.
2
)
»
 

6
R
*
?
P
T
(
5
»
1
5
*
6
»
7
)
 •
R
F
*
^
P
T
(
5
»
1
5
»
6
»
2
)
 »
X
T
P
(
7
?
)
 »
G
M
I
S
*
6
t
2
>

 •
 V
A
T
A
B
C

 1
0
1
1
 

7
A
L
P
M
I
f
>
(
6
»
2
)
 f
G
.
V
A
X
T
(
2
7
»
2
)
 »
S
I
G
T
A
B
C
 1
5)

 »
N
V
A

 *
N5

 I
G
V
A
»
V
A
T
A
G
(

 2
7

 »
2 

) 
* 

8
^
V
A
G
(
2
)
•
R
C
(
2
7
.
8
»
2
)
f
G
B
I
G
C
2
7
»
2
J
»
T
C
(
2
)
»
G
0
F
R
C
(
f
i
»
2
)
»
 

O
N
U
G
R
C
f
?
)
 

G
A
P
G

 =
 r
»O

RT
( 

] 
. 
+ 

( 
(
V
A
R
G
*
B
E
T
A
R
G
)
/
^
2
.
2
)
*
*
2
)
 

,
\
V
A
D
O
=
M
V
A
G
(
 1
 )
 

N
'JM

G
D

0 
= 

N
IJ

G
R

C
( 

I 
) 

D
O

   
2 

  L
!*

T
=

2
»

N
V

A
D

0
 

r
F
(
V
A
T
A
G
(
L
I
S
T
»
I
1
#
L
T
,
V
A
R
G
J
 
G
O
T
O
 
7 

TV
An

j_
=|

_t
5T
 

T
v
A
M
T
s
L
T
S
T
-
f
 

G
O
T
O
 

** 
? 
 
 
 
<"

O^
T 

I ^
!L,

,r
 

!
V
A
P
L
=
\

, V
A
D
O
 

!V
A

M
I=

N
V

A
D

0
-1

 
3 

D
O

   
A 

  
L
IS

T
*2

»
N

U
V

G
D

0
 

rF
(G

O
c
,>

r(
L
T

S
T

,T
 )
 .

L
T

.G
A

R
G

) 
  

G
O

T
O

   
A

 
IG

P
L

-^
L

IS
T

 
!0

V
I=

L
T

5
T

-t
 

G
O

T
O

  
 5

 
^ 

C
O

\,T
rN

M.fF
 

T 
*-,

 •
/1

 -
 \
jt
 • 
v»
r.

 n
 o
-

 7
 

5 
 
 
 
 
T
r
v
p
p
s
R
C
(
 !
V
A
V
!
 »
r
G
V
T
 ,

! 
)
-
»
-
(
R
C
(
I
V
A
M
I
t
T
G
P
L
»
I
)
-
R
C
(
i
V
A
M
I
t
I
G
M
I
t
I
)
)
 

«
«
(
G
A
R
G
-
G
O
F
R
C
J
I
G
V
l
,
i
)
)
/
C
G
O
F
P
C
C
T
G
P
L
t
l
>
-
G
O
p
R
C
(
I
G
W
I
t
T
)
)
 

TF
/.
'P
PP
=R
C(

 i
V
A
P
L
f
l
O
M
f
 »
I)

 +
 (
RC

( 
r
V
A
P
L
»
!
G
P
L
»
I
 J
-R
Ct

 I
V
A
P
L
»
 I
GM

I 
• 
I)

 )
* 



X 

— V 

£- 
o » 
•-• ••* 

-s 
VJ< 
OL > 
L-~ 
o- 
co 

1 < 
«-»>- 
•-< 
*> 

-J 1 
CO — 
C'Ct — 
•-H <; »-« 
w>       * 
U  w   _«. 
er * x 
lu~< 
OCL   > 
IDG.  ~ 
-~>: ~ 
XlL  O 
~>-  < 
-*   1    1- 
•^ a. < 
•o. > 

•-a i 
>:? ~ 
Olu •»•• 
H|-      • 
ww  J 
U + G_ 
KG. «t 
U- C-  > 
OSH 
ÜÜ.W 
IhC? 

O II < & 
KDl-T; 
<U'<»-C 
O IU > It  Z 
*-G  — G II 
*        * 

- 95 - 



• 

*T
B

*T
C

   
".

L
<
 

X
P

7
»

D
r

C
K

 
R

f.
o
rt

r 
  

D
A

T
A

 
C

O
M

^O
N

/F
X

F
C

/R
S

-*
A

L
L
»
P

H
O

»
T

F
T

R
*I

B
M

R
»
F

M
(2

)»
3
S

M
A

L
L
(2

>
 

D
A

T
A

  
 «

?5
>>

A
L
L
«
P

H
0
/C

.»
0
«
/ 

C
O

M
M

O
N

/I
N

IF
L
T

/T
»
T

P
R

T
»
8
E

T
D

O
T

C
2
) 

»E
N

V
S

W
C

6 
»
2
 )
 •

 
1

IS
T

(2
>
 »

V
(2

>
 »

II
»

J
J
»

T
M

!S
(6

»
2

)»
P

H
1
(
2
)
»

Y
(2

)»
X

<
2

>
»

 
2

D
X

(2
)'
»

D
Y

(2
)»

T
A

lr
/A

R
E

»
G

(2
>

»
L

E
F

T
S

W
 

D
A

T
A

  
 T

«
T

P
R

T
»

B
rT

O
O

T
<

l)
»
B

E
T

O
O

K
 2

)»
V

(1
)»

V
(2

>
»

P
H

I(
1

)»
P

H
I(

2
)»

Y
i1

)»
Y

(2
)»

 
*X

U
)»

X
f2

)»
D

X
f1

>
»
D

X
(2

)»
D

Y
(1

)»
D

Y
(2

)/
1
6
*C

./
 

C
O

M
M

O
N

   
/A

D
R

F
C

O
/P

D
O

-»
P

H
ID

0
7
f2

>
,A

L
P

D
O

T
(2

>
»
G

P
U

P
 

O
A

T
 A

   
P

^C
T

 *
O

u
jn

n
r 

( 
7 

) 
9 P

H
 ! 

D
O

T
 (

?
 ) 

»
A

L
o
r
>O

T(
 7

) 
»

G
P

U
R

/5
*0

#
/ 

C
O

M
M

O
N

   
/T

IN
C

O
O

/X
P

(2
)»

Y
P

(2
J
»
S

E
T

A
(2

1
 

D
A

T
A

   
X

P
(]
 )
 »

X
°(

?
) 

»
Y

f>
( 

7 
),

Y
P

(2
J
 »

P
F

T
A

tl
 )
 »

^
F

T
A

<
2

)/
6

*0
«

/ 
C

O
M

M
O

N
   

/G
»

>
tn

S
O

/G
A

yM
^ 

»
A

L
P

H
A

 C
2
) 

»R
 

D
A

T
A

   
G

A
.V

V
A
 »

A
L
P

H
A
 (

] 
) 

»
A

L
P

H
A

 (
?

) 
»
P

/4
#
0
»
/ 

C
O

M
M

O
N

  
 /

M
A

V
S

Y
/G

L
A

T
 (
 2

 ) 
»V

Z
 F

R
O

, 
S

»
A

5
.V

A
L
L
 «

 R
C

 »
 F

LA
M

O
A

 »
M

 »
 X

C
 (

2
 ) 

» 
Y

C
(2

 )
 

D
A

T
A

   
G

L
A

T
C

1
 }
 »

r>
L

A
T

(2
) 

»
V

Z
F

R
0

»
S

»
A

5
M

A
L

L
 »

R
C

» 
F

LA
M

O
A

 »
X

C
( 
1
) 

»
X

C
(2

j»
Y

C
C

D
 »

Y
C

 
^
 

1
(2

1
 

E
N

D
 



i 
^ 

f>
 

^
T
^
F
T
r
 
ft
p 
I
D
 
 
 
 
X
R
7
f
0
^
C
<
 

S
U
B
R
O
U
T
I
N
F
 
G
R
!

 H
P
*
 

C
O
M
M
O
N
/
1
N
P
U
T
V
/
T
V
A
X
•
T
M
I
N
•
T
S
T
A
R

 »
V
A
•
 

A
D
E
L
F
-
P
S
^
r
>
E
L
T
A
T
»
F
P
S
L
O
N
»
S
!
G
B
»
G
T
t
3
)
 »
R
M
I
N
»
H
»
 

*
N
«
N
M
C
2
)
 »
I
P
S
(
2
>
 «
N
I
D
»
 

1
V
1
C
2
)
*
V
2
(
2
)
»
V
3
(
2
>
»
V
4
(
2
)
»
W
C
2
1
»
T
S
T
A
R
S
C
2
)
*
 

2
A
D
E
C
C
2
)
 ,
R
D
E
T
(
2
)
 9

R
IF

F
{?

.)
 »
R
O
P
T
C
2
)
 >
 

3
R
P
A
S
(
2
)
»
R
T
R
K
(
2
)
*
V
C
(
2
)
»
V
2
(
2
)
»
R
S
T
A
R
(
2
)
»
A
L
P
D
E
T
<
2
>
»
 

4
A
L
P

 I
F
F
 (
2)

 •
A
L
P
O
P
T
(
2
i
 *
A
L
P
P
A
S
(
2
)
 »
A
L
P
T
R
K
C
2
)
 »
V
M
A
X
<
2
)
 «
G
P
<
2
)
 »
A
C
C
(
2
)
 •
 

5
R
F
1
T
(
5
,
1
5
,
6
»
2
)
»
R
F
2
T
(
5
»
1
5
>
6
»
2
}
»
R
F
3
T
(
5
*
1
5
%
6
»
2
)
»
R
F
1
P
T
t
5
»
1
5
»
6
»
2
)
»
 

6
P
F
2
P
T
(
5
»
1
5
«
6
«
2
)
»
R
F
3
P
T
<
5
«
1
*
»
6
*
2
>
»
X
I
D
C
7
2
)
»
G
M
!
S
<
6
»
2
)
»
V
A
T
A
R
(1
0
)t

 
7
A
L
P
M
1
5
(
6
»
2
)
«
G
M
A
X
T
C
2
7
t
2
1
t
S
I
G
T
A
ß
f
1
5
)
>
N
V
A
»
N
S
I
G
M
A
t
V
A
T
A
G
(
2
7
«
2
>•

 
B
N
V
A
G
C
2
)
'
«
R
C
(
2
7
«
8
»
2
)
 »
G
B
1
G

 ( 
2
7

 »
2 

) 
» 
T
C

 ( 
2 

) 
«
G
O
F
R
C
C
8
»
?
)
 »
 

9
N
U
G
R
C
(
2
)
 

C
0
M
M
0
N
/
G
R
I
D
O
/
V
S
T
A
R
,
F
M
U
«
T
H
E
T
B
»
T
H
F
T
C
»
3
»
C
»
 
 
 
 
 
 
 
 
* 

1
F
M
A
X
»
F
M
I
N
»
Q
B
,
O
C
»
O
E
L
T
F
»
F
S
M
A
L
L
«
F
 

C
O
M
M
O
N
/
F
X
E
C
/
R
f
,
M
A
L
L
»
R
H
O
»
I
F
T
R
»
I
S
M
R
»
F
M
(
2
!
 «
ß
S
M
A
L
L
(
2
)
 

C
O
M
M
O
N
 
/
C
O
M
P
/
 
1
C
O
M
P
 

C
O
M
M
O
N
/
G
R
I
D
S
O
/
G
A
M
M
A
»
A
L
P
H
A
(
 2
) 
«
R
 

IF
 
 
(
I
C
.
O
M
P
.
F
.
G
.
O
)
 
G
O
 
T
O
 
1 

X
N

 =
 N
 

D
E
L
T
F
=
(
2
.
*
R
H
O
)
/
 
X
N
 

 
 

G
A
M
M
A
=
R
H
O
+
.
5
*
D
F
L
T
F
 

R
F
T
U
R
N
 

1 
C
O
N
T
t
N
U
F
 

V
S
T
A
R
=
S
O
R
T
(
V
7
(
T
F
T
R
)
*
*
2
+
V
Z
(
I
B
M
R
)
*
*
2
-
2
.
*
V
Z
I
I
F
T
R
)
*
 

*
V
Z
(
I
B
M
R
)
«
C
O
S
(
F
P
S
L
O
N
)
)
 

IF
 
(
V
S
T
A
R
.
F
Q
.
O
.
)
 
G
O
 
T
O
 
1
0
 

F
M
U
=
A
C
O
S
(
(
V
Z

 t
I
F
T
R
)
-
V
?
(
I
B
M
R
)
*C

0
$
IF
P
S
L
O
N
)
)
/
V
S
T
A
R
) 

G
O
 
T
O
 
11
 

1
0
 
F
M
U
^
O
.
 

11
 
C
O
N
T
I
N
U
E
 

I
F
(
E
P
S
L
O
N
.
L
E
,
0
.
)
 
F
M
U
=
-
F
M
U
 

T
H
F
T
B
=
P
V
(
F
M
U
+
R
H
O
)
 

T
H
F
T
C
=
P
V
(
F
K
U
-
R
H
O
)
 

B 
= 
R
S
M
A
L
L
<
X
S
I
N
(
T
H
F
T
°
.
)
 

C
=
r
?
S
V
A
L
L
-
*
X
S
!
N
(
T
H
F
T
n
 



u
 

C
 

C
lI 

o
 

C
O

 

2
0

0
 

2
0

1
 

2
0
5

 

?
**

o
 

2
3

1
 

2
3

2
 

2/l
0

 

F
V
A
X
*
W
A
L
L
 

F
V
I
N
^
-
F
V
A
X
 

Q
3
=
0
(
T
H
E
T
8
)
 

O
C
=
C
(
T
H
E
T
C
>
 

I
F
(
C
8
.
E
C
.
4
.
)
 
G
O
 
TO
 
2
5
0
 

I
F
(
Q
B
«
E
G
.
3
.
J
 
G
O
 
TO
 
2
4
0
 

T
F
(
O
R
.
F
Q
.
2
«
>
 
G
O
 
TO
 
2
3
0
 

I
F
C
Q
C
.
N
F
.
l
.
)
 
G
O
 
T
O
 
2
0
0
 

!
F
(
T
H
E
T
C
.
G
E
.
 T
H
E
T
R
J
 
G
O
 
TO
 

F
V
A
X
=
P
 

F
M
l
M
s
f
t
,
 

R
 =

 0
.
 

G
O
 
T
O
 
2
6
0
 

I
F
(
Q
C
.
N
E
.
2
.
)
 
G
O
 
T
O
 
2
0
5
 

r
F
(
R
#
G
T
.
G
)
 
G
O
 
T
O
 
2
0
1
 

F
M
A
X
a
C
 

G
O
 
T
O
 
2
6
0
 

F
'
^
A
X
^
R
 

G
O
 
T
O
 
2
6
0
 

!
F
(
C
C
.
F
0
.
3
.
)
 
G
O
 
T
O
 
2
0
1
 

c
f.

<A
X=

R 
F
M
i
\
!
=
r
 

G
O
 
T
O
 
2
6
0
 

T
F
C
O
C
#
F
O
.
!
#
)
 
G
O
 
T
O
 
2-
M 

I
F
(
O
C
.
F
Q
#
2
.
)
 
G
O
 
T
O
 
2
3
2
 

T
F
C
0
C
.
E
Q
.
3
.
)
 
G
O
 
T
O
 
2
6
0
 

FV
IN

' 
= 
C 

G
O
 
T
O
 
2
6
0
 

C
M
I
N
=
0
.
 

? 
= 
0
«
 

G
O
 
~
0
 
2
6
0
 

IF
 
C
B
.
G
T
.
C
)
 

i G
O 

T
O
 
2
6
0
 

F
V
A
X
^
C
 

F
>
T
N

 =
 0
. 

°:
-0
. 

o
n
 
'0
 
2
6
0
 

T
r
(
O
C
.
r
Q
.
l
.
)
 
G
O
 
T
O
 
2
4
1
 

2
6

0
 



r 

I
F
(
0
C
.
E
G
.
2
.
)
 
G
O
 
TC
 
2
4
2
 

I
F
(
Q
C
#
£
G
.
3
»
)
 
G
O
 
TO
 
2
4
3
 

!
F
(
B
«
G
T
.
C
)
 
G
O
 
TO
 
2
4
4
 

F
M
T
N
=
S
 

G
O
 
T
O
 
2
6
0
 

24
1 

F
M
I
N
*
B
 

G
O
 
TO
 
2
6
0
 

2
4
2
 

F
M
A
X
=
C
 

FM
TN

*f
l 

G
O
 
T
O
 
2
6
0
 

2
4
3
 

T
F
(
P
.
G
T
.
C
)
 
G
O
 
T
O
 
2
6
0
 

FN
!A
X=
0.
 

F
M
I
N
=
B
 

C 
= 
0«
 

G
O
 
TO
 
2
6
0
 

2
4
4
 

F
M
T
N
=
C
 

G
O
 
T
O
 
2
6
0
 

2
5
0
 

!
F
(
O
C
.
E
0
.
1
.
)
 
G
O
 
TO
 
2
6
0
 

I
F
(
O
C
.
E
Q
.
2
.
)
 
G
O
 
TO
 
2
5
1
 

I
F
(
O
C
.
F
0
.
3
.
)
 
G
O
 
TO
 
2
5
2
 

I
F
(
S
.
L
E
.
C
)
 
G
O
 
T
O
 
2
6
0
 

F
M
A
X
=
0
«
 

F
V
I
N
=
C
 

C
=
0
.
 

G
O
 
TO
 
2
6
0
 

2
5
1
 

F
M
A
X
=
C
 

G
O
 
T
O
 
2
6
0
 

2
3
2
 
 
F
M
A
X
^
O
«
 

C 
= 
0*
 

2
6
0
 
 
D
F
L
T
F
=
(
F
M
A
X
-
F
M
I
N
)
/
F
L
O
A
T
(
N
)
 

F
S
M
A
L
L
=
F
M
A
X
+
.
5
*
O
F
L
T
F
 

F
=
(
F
M
A
X
-
F
W
!
T
N
)
*
V
S
T
A
T
/
V
Z
(
 T
^
W
P
)
 

P«
="
TU
RN
 

F*
'0
 

^
^

m
 

f>
 



c 
u 

!<
"»
 

o
 

S
I
B
F
T
C
 
P
L
O
P
R
D
 
 
X
R
7
«
D
E
C
K
 

S
U
B
R
O
U
T
I
N
E
 
P
R
E
P
P
T
 

C
O
M
M
O
N
 
/
P
L
T
I
N
F
/
 

* 
 
 
 
 
 
E
P
S
P
L
T
(
5
)
»
I
G
R
P
L
T
(
5
)
»
P
L
O
T
I
M
»
N
O
W
P
L
T
,
K
O
U
N
T
t
X
P
L
T
t
3
0
0
#
4
)
«
Y
P
L
T
(
3
0
0
 

*
,
4
)
»
X
N
*
X
X
»
Y
N
»
Y
X
,
X
L
L
»
X
R
L
»
Y
L
L
»
Y
U
L
»
N
P
(
4
>
»
I
P
L
O
T
»
T
I
M
P
L
T
»
I

 E
R
R
 

X
M
A
X
=
X
P
L
T
(
1
»
1
)

 
Y
M
A
X
=
V
P
L
T
{
1
»
1
)
 

D
O
 
4 

T
*
l
t
K
O
U
M
T
 

o
o
 
4 

j
=
i
»
?
'
 

IF
 
(
X
M
A
X
.
G
F
.
X
P
L
T
(
I
«
J
)
)
 
G
O
 
T
O
 
3 
 
 
 
 

 
 

. 
 
 

_ 
 
 

 
._
. 

X
M
A
X
=
X
P
L
T
(
I
t
J
)
 

3 
IF
 
(
Y
M
A
X
.
G
E
.
Y
P
L
T
t
I
t
J
)
)
 
G
O
 
T
O
 
4 

Y
M
A
X
=
Y
P
L
T
(
I
•
J
)
 

4 
C
O
N
T
I
N
U
E
 

IF
 
(
X
M
I
N
.
L
T
.
O
.
)
 
G
O
 
T
O
 
5 

X
M
I
N
=
0
.
 

L
X
M
I
N
*
0
 

G
O
 
T
O
 
6 

5 
L
X
M
I
N
«
X
M
I
N
-
1
«
 

X
W
I
N
=
U
X
M
I
N
 

6 
IF
 
(
Y
M
T
N
.
L
T
.
O
.
)
 
G
O
 
T
O
 
7 

Y
M
I
N
=
0
.
 

L
V
M
I
N
=
0
 

G
O
 
T
O
 
8 

7 
L
Y
M
!
N
*
Y
M
I
N
-
1
.
 

Y
M
I
N
-
=
L
Y
V
I
N
 

3 
  

  
L
X
M
A
X
=
X
M
A
X
+
1
«
 

X
M
A
X
'
L
X
M
A
X
 

L
Y
M
A
X
=
Y
M
A
X
+
1
.
 

Y
V
A
X
=
L
Y
V
A
X
 

. 
 
X
&
A
N
G
F
=
X
M
A
X
-
X
M
T
N
 

Y
^
A
M
G
F
s
Y
V
A
X
-
Y
W
l
N
 

IF
 
(
X
P
A
N
G
F
.
L
F
.
O
.
)
 
G
O
 
T
O
 
50
 

f
X
7
A
N
G
r
.
L
F
.
1
8
.
)
 
G
O
 
TO
 
1
0
0
 

(
X
R
A
N
G
E
.
L
C
«"

*6
. 

) 
G
O
 
TO
 
2
0
0
 

(
X
^
A
N
G
F
.
G
T
.
1
8
0
.
)
 
G
O
 
TO
 
2
0
0
0
 

4
0
 
 
 
IF
 
(
C
L
X
»
*
I
N
/
I
0
)
*
1
0
«
E
Q
«
L
X
M
I
N
J
 
G
O
 
TO
 
41
 

: r
 

IF
 

IF
 

IF
 

•.
.

 

— 
J
*
U
k
 



:-.
rr 

^
^
 

^
•p
 

^
w
^
w
 

n
 

n
 

* 

E
Q
.
L
Y
M
A
X
)
 
G
O
 
T
O
 
4
4
 

G
O
 

G
O
 
T
O
 

T
O
 
2
0
0
0
 

2
0
0
0
 

L
X
M
!
N
=
L
X
M
I
N
-
1
 

G
O
 
T
O
 
4
0
 

4!
 
 
 
IF
 
(
<
L
X
M
A
X
/
1
0
)
*
1
0
.
E
O
.
L
X
M
A
X
>
 
G
O
 
T
O
 
42
 

L
X
V
A
X
=
L
X
^
A
X
+
1
 

G
O
 
T
O
 
AT
 

4
?
 
 
 
IF
 

( 
(
L
Y
v
i
I
N
/
i
n
)
*
1
0
 
.
F
O
.
L
Y
M
I
N
)
 
G
O
 
T
O
 
4
3
 

L
Y
M
I
N
=
L
Y
M
I
N
-
1
 

G
O
 
TO
 
42
 

4
3
 

IF
 
(
(
L
Y
M
A
X
/
1
0
)
*
3
0
 

L
Y
M
A
X
=
L
Y
M
A
X
+
1
 

G
O
 
T
O
 
4
3
 

4
4
 

X
M
A
X
-
L
X
M
A
X
 

X
M
l
N
a
L
X
M
I
N
 

Y
M
A
X
^
L
Y
M
A
X
 

Y
V
l
M
a
L
Y
M
l
N
 

IF
 
(
(
Y
^
A
X
-
Y
M
I
N
)
.
G
T
.
2
5
0
«
)
 

IF
 
(
(
X
M
A
X
-
X
M
I
N
)
.
G
T
.
1
8
0
.
)
 

L
X
W
A
X
=
L
X
M
A
X
+
1
3
0
-
(
L
X
M
A
X
-
L
X
M
I
M
)
 

LY
N!

AX
 =

 L
Y
M
A
X
+
2
5
0
-
'
.
L
Y
M
A
X
-
L
Y
M
l
N
)
 

X
M
A
X
^
L
X
M
A
X
 

Y
M
A
X
^
L
Y
^
A
X
 

G
O
 
TO
 
5
0
0
 

5
0
 
 
 
IF
 
(
Y
R
A
N
G
F
.
G
T
.
1
2
.
)
 
G
O
 
T
O
 
1
0
0
 

: 
 
 
 
 
 
S
C
A
L
C
=
«
5
N
M
/
C
M
 

L
X
M
A
X

 =
 L
X
M
A
X
-
f
9
-
(
L
X
y
.
A
X
-
L
X
M
I
N
)
 

L
Y
M
A
X
=
L
Y
M
A
X
+
1
2
-
(
L
Y
M
A
X
-
L
Y
M
I
N
)
 

X
M
A
X
*
L
X
M
A
X
 

Y
^
A
X
=
L
Y
M
.
A
X
 

Y
N
»
A
X
*
Y
M
A
X
+
.
5
 

G
O

   
TO
 
5
0
0
 

1
0
0
 
 
IF
 
f
Y
^
A
N
G
r
.
6
7
.
2
5
.
)
 
G
O
 
T
O
 
2
0
0
 

I 
 
 
 
 
S
C
A
L
E
*
1
N
"
/
C
V
 

L
X
M
A
X

 =
 L
X
M
A
X
-
i
-
1
8
-
{
L
X
M
A
X
-
L
X
M
I
N
)
 

L
Y
,
V
A
X
«
L
Y
M
A
X
-
»
-
2
5
-
C
L
Y
M
A
X
-
L
Y
M
I
N
)
 

X
M
A
X
=
L
X
M
A
X
 

Y
M
A
X
=
L
Y
^
A
X
 

G
O
 
TO
 
5
0
0
 



u
 

o
 

2
0
0
 
 
IF
 
(
Y
R
A
N
G
E
.
G
T
.
5
0
.
)
 
G
O
 
T
0
4
0
 

IF
 
(
(
L
X
M
I
N
/
2
)
*
2
.
N
E
.
L
X
M
T
M
)
 
L
X
M
I
N
=
L
X
M
I
N
-
1
 

TF
 
C
(
L
X
M
A
X
/
?
}
*
?
»
N
F
.
L
X
M
A
X
}
 
L
X
M
A
X
«
L
X
M
A
X
+
1
 

X
>M

X
 =

 L
X

M
A

X
 

X
M

IN
'L

X
M

IN
 

IF
  
 ((

X
M

A
X

-X
M

T
N

).
G

T
.3

6
.)

  
 G

O
   

TO
   

4
0

 
IF

  
 (
 (

L
Y

M
IN

/2
)*

2
«
N

E
#
L
Y

M
IN

) 
  
L
W

 I
N

 =
 L

Y
.Y

I 
N

-l
 

I
F
 

( 
(
L
Y
i
/
A
X
/
2
i
*
?
»
N
F
.
L
Y
M
A
X
)
 
L
Y
M
A
X
«
L
Y
M
A
X
+
1
 

Y
M
A
X
=
L
Y
M
A
X
 

Y
M
I
N
=
L
Y
M
I
M
 

I
F
 
(
<
Y
M
A
X
-
Y
M
I
N
)
.
G
T
.
5
0
.
)
 
G
O
 
T
O
 
4
0
 

L
X
M
A
X

 =
 L
X
M
A
X

 +
 *
>
6
-
(
L
X
M
A
X
-
L
X
M
I
N
)
 

L
V
M
A
X

 =
 L
Y
M
A
X
+
5
0
-
(
L
Y
N

,A
X
-
L
Y
M
l
N
>
 

X
^
A
X
^
L
X
V
A
X
 

Y
W
A
X
=
L
Y
M
A
X
 

5
0
0
 
 
W
R
I
T
E
 
<
6
»
1
5
0
j
 
X
M
A
X
»
X
M
I
N
»
Y
M
A
X
*
Y
M
I
N
 

D
R
A
W
 
A
X
I
S
 

D
I
M
E
N
S
I
O
N
 
X
A
X
I
S
f
2
»
2
)
»
Y
A
X
l
S
C
2
»
2
J
*
N
P
A
X
(
2
)
*
M
O
D
A
X
(
?
)
»
I
S
Y
M
A
X
C
2
)
 

T
F
R
R
=
0
 

X
A
X
I
S
d
 >

1 
)
=
n
.
 

X
A
X
I
S
<
2
»
1
)
«
0
«
 

Y
A
X
I
S
C
 

I'
M 
I
N
 

Y
A
X
I
S
C
2
*
1
)
=
Y
M
A
X
 

X
A
X
I
S
(
1
»
?
)
=
X
M
I
M
 

X
A
X
I
S
C
2
 -

.2
 5
 =

 X
«
A
X
 

Y
A
X
r
S
C
I
»
?
>
=
0
.
 

Y
A
X
T
M
?
»
?
>
=
*
.
 

D
A
T
A
 
N
°
A
X
<
1
)
,
M
P
A
X
(
7
>
»
M
O
D
A
X
C
D
 »
M
O
O
A
X
C
2
)
»
I
S
Y
M
A
X
C
D
»
I
S
Y
M
A
X
C
2
)
 

*
/
?
•
?
•
 >

* 
3 

9 
1 

* 
1 
/ 

C
A
L
L
 
P
L
O
T
 <

 X
A
X
I
S

 *
V
A
X

 1
5
»
2
•
2
•

 N
P
A
X
t
M
O
D
A
X
«
I
S
Y
M
A
X
•
X
M
I

 N
 ,
X
M
A
X

 »
 

*
Y
K
!
N
»
Y
'
M
A
X
t
l
f
O
.
»
1
8
.
 

J
*
0
 

0
.
»
2
5
.
»
l
*
0
f
0
 

I
1
=
1
»
K
O
U
N
T
»
1
0
 

D
O
 
1
3
0
 

J
a
J
+
1
 

X
P
L
 .
"(

J.
"*

)=
XP

L 
X=

»*
-T

C 
J
*
M

 =
 X
P
V
 

Y
f
»
L
T
«
J
*
3
)
=
Y
P
t
.
T
(
 1
1
*
1
 )
 

( 
1
1
 »

 1
 )
 

( 
II
 

?
 

t 



r 
n

 

! 

O
 I 

Y
P
L
T
(
J
,
4
)
*
Y
P
L
T
(
I
1
#
?
)
 

1
8
0
 
 
C
O
N
T
I
N
U
E
 

N
O
(
3
)
=
J
 

Y
N

 =
 Y
MI

.N
 

Y
X
=
Y
M
A
X
 

X
M
-
X
M
I
N
 

X
X
'
X
M
A
X
 

X
L
L
=
0
.
 

X
R
L
^
I
B
«
 

Y
L
L
=
0
.
 

P
F
T
U
R
N
 

7
0
0
0
 
I
F
R
R
s
l
 

W
R
I
T
E
 
(6
»I
ß
?
)
 

1
8
?
 
 
F
O
R
M
A
T
(
1
H
O
,
I
O
X
»
3
7
H
P
L
O
T
 
I
N
F
O
R
M
A
T
I
O
N
 
O
U
T
 
O
F
 
P
R
E
D
E
T
E
R
M
I
N
E
D
»
 

*
6
H
 
S
C
A
L
E
)
 

1
5
0
 
F
O
R
M
A
T
(
l
H
0
»
?
O
X
*
1
6
H
P
L
O
T
 
I
N
F
O
R
M
A
T
I
C
N
/
2
1
X
»
6
H
M
A
X
 
X
=
»
E
1
5
.
7
»
5
X
»
6
H
M
I
N
 
X
*
 

*
E
1
5
.
7
,
5
X
»
6
H
V
A
X
 
Y
=
 •»

 F
l 
5
.
7
 »

 5
X
 »
6
H
M
 I
N
 
Y
=
»
E
1
5
.
7
)
 

W
R
I
T
E
 
(
6
»
1
5
1
)
 
X
M
A
X
»
X
M
I
N
»
Y
M
A
X
»
Y
M
.
I
N
 

1
5
1
 
F
0
R
M
A
T
C
1
H
 
*
2
0
X
»
6
H
M
A
X
 
X
=
»
E
1
5
.
7
»
5
X
»
6
H
M
I
N
 
X
=
»
E
1
5
«
7
»
5
X
»
6
H
M
A
X
 
Y
=
*
E
1
5
.
7
 

»
#
6
M
M
!
N
 
Y
*
»
t
:
1
5
«
7
)
 

R
F
T
U
R
N
 

M
M
«
 

«•
-*
 
M
M

 
tu

m
m

am
m

m
 

m
 



c
 

o 
u 

o
 

*
I
^
F
T
C
 
I
N
P
U
T
1
 
 
X
R
7
»
D
F
C
K
 

S
U
B
R
O
U
T
I
N
E
 
I
N
P
U
T
 

C
O
M
M
O
N
/
T
O
T
 I
M
E
/
T
O
E
L
T
S
<
3
)
»
R
T
E
S
T
(
2
>
 

C
O
N
M
O
N
/
P
U
R
S
U
E
/
A
!
2
)
*
B
E
T
M
A
X
<
2
)
 •

 T
H
E
D
O
T
»

 P
H

 I
S
T
R
 »
E
T
A
»

 A
L
P
M
A
X

 ( 
2 

) 
»
X
L
A
M
D
A
f

 2
 ) 

C
O
M
M
O
N
/
I
N
P
U
7
V
/
T
M
A
X
»
7
M
I
N
»
T
S
T
A
R
»
D
E
N
S
»
 

1
D
E
L
E
P
S
»
D
E
L
T
A
T
.
C
P
S
L
0
\
»
R
A
N
G
E
»
G
T
(
3
>
»
f
t
M
I
N
v
M
»
 

•
M
#
W
M
(
7
)
 t
[
P
S
(
2
)
 »
NI

?>
« 

IT
A

 (
2
) 

»
T

R
f?

) 
»
S

F
C

2
)»

C
B

C
?
) 

»W
( 

2 
) 

»I
V

G
T 

f 2
 )
 •

 
2
A

D
F

C
C

?
) 

»
R

H
F

T
f?

) 
»

R
T

F
F

'?
) 

»«
?C

>P
T

{?
) 

, 
7
->

p
A

S
(2

) 
«R

Tf
?K

 (
?
) 

«
V

f*
(2

) 
•V

7
(2

)-
R
r
T

A
P

(2
) 

»
A

|_
P

£
F

T
f 
?

) 
» 

4
A
L
P
I
F
K
C
2
)
»
A
L
P
O
P
T
C
?
)
»
A
L
P
P
A
5
C
2
I
»
A
L
P
T
R
K
C
2
)
,
V
M
A
X
(
2
)
»
G
P
(
2
J
»
A
C
C
<
2
)
»
 

5
R
ff
l
T
(
5
»
l
!
>
»
6
»
?
 J
 »
R
F
2
T
C
5
»

 1
5

 »
6 
»2
) 

9 
R
T
3
T

 ( 
5 

, 
i 
3 
»
6
»

 2
 ) 
»
R
F
1
P
T

 ( 
5 
»
1
5
 »
6 
»2

 )
 »
 

6
R
F
2
P
T
(
5
»
1
5
*
6
»
f
)
 ,

 R
F
?
P
T

 ( 
5 

» 
1 
5 
»6

 »
 ?

 ) 
»X

 I
D(

 7
2
 ) 
»
G
M

 I 
S 

( 6
 #
2 

) 
»
V
A
T
A
B
(
I
O
)
 •
 

7
A
L
P
M
I
S
(
6
.
2
)
»
G
M
A
X
T
<
2
7
»
2
)
»
S
1
G
T
A
B
C
1
5

 3»
N
V
A
»
N
S
I
G
M
A
«
V
A
T
A
G
i2
7
»
2
)
»
 

8
N
V
A
G
C
2
)
»
R
C
(
2
7
»
8
»
2

 5 
>
G
B
I
G
(
2
7
»
2
)*
T
C
(
2
)
»
G
O
F
R
C
<
6
»
2
)
»
 

9
N
'
J
G
R
C
(
2
)
 

C
O
M
M
O
N
 
/
C
O
M
P
/
 

I C
O
M
P
 

C
O

M
M

O
N

/r
*E

T
F

lX
/B

F
T

T
A

8
(2

7
»

2
) 

»
V

S
T

R
(2

) 
rn

v
»
f/
O

N
/C

O
V

.'A
R

n
/V

P
R

IV
E

(7
) 

* 
  

K 
   

  -
D

(1
1
»
2
>

»
G

C
A

?
(2

) 
C

O
M

M
O

N
  

 /
^
A

D
A

P
/ 
  
P

I(
7
)
»

T
A

U
(2

)»
P

?
(2

)*
S

(6
»

2
)»

R
l»

R
P

H
IJ

»
M

U
IN

D
 

C
n

v
/O

N
/~

X
F

C
/R

S
V

A
L

L
»

R
H

O
»

IF
T

P
»

T
r'
M

P
,F

N
U

2
) 

»
B

S
M

A
L

L
C

2
J 

f>
 I 

M
F

*|
S

!O
N
  

V
A

P
( 

7
*.

) 
»

I 
V

A
P

(6
) 

»
T

A
B

7
<
 5

0
 J
 »

F
N

A
M

E
( 

1
3

) 
1 

»
X

i 
N

A
M

F
C

5
) 

»
T

A
N

A
M

F
C

5
0
) 

,T
Y

N
A

V
F
 (
 3

) 
*»

L
A

T
G

(2
) 

» 
I?

v
7
S

(6
J

 
E0
'.

f!
 V
A
L
E
N
C
E

 <
T
M
A
X
»
V
A
R
)
 »
(
N
»
!
V
A
R
)
 »
(
T
A
»
.
T
A
3
2
)
 

D
A
7
A
(
C
\
'
A
M
E
(
 I
 )
 »

 I
 =

 1
» 

1 
3 
J
/
6
H
T
M
A
X
 

»•
6
H
T
W
I
N
 
 
»
6
H
T
S
T
A
R
 
»
6
H
D
E
N
5
 
 
»
6
H
D
E
L
E
P
S
»
6
H
D
E
L
T
A
T
»
 

»
6
H
G
2
 
 
 
 
»
6
H
G
3
 
 
 
 
»
6
H
R
M
I
N
 
 
»
6
H
H
 
 
 
 
 
/»
 

»
6
H
N
M
 
 
 
 
»
6
H
I
P
S
 
 
 
/>
 

»
6
H
T
B
 
 
 
 
»
6
H
S
F
 
 
 
 

» 
»
6
H
A
D
E
C
 
 
»
6
H
R
D
E
T
 
 
»
6
H
R
I
F
F
 
 

» 
»«

VH
yC
 
 
 
 
»
6
M
V
2
 
 
 
 

• 
»
6
H
R
S
T
A
R
 
»
6
H
A
L
P
0
F
T
»
6
H
A
L
P
I
F
F
»
6
H
A
L
P
O
P
T
»
6
H
A
L
P
P
A
S
»
6
H
A
L
P
T
R
K
»
 

•6
H
V
V
A
X
 
 
»
6
H
G
O
 
 
 
 
»
6
H
A
C
C
 
 
 
»
6
H
0
2
 
 
 
 
»
&
K
0
3
 
 
 
 
/ 

D
A
T
A
 

( 
T
N
T
Ä
C
 I
 >
*
T
*
T
»
M
/
t

 »
?
»
^
*
'
4
*
*
»
6
/
 

\'
A'

-*
F 

L 
I S
T
/
R
A
D
O
W
T
A
»
'

 »
P
I

 »
N
U
I
 N
D
 

N
A
M
E
 
L
T
S
T
/
N
U
T
A
R
/
M
O
R
E
 

*
6
H
E
P
S
L
O
N
»
6
H
R
A
N
G
E
 
»
6
H
G
1
 

*• 
(X

 I 
N
A
M

 -
{I

 )
»
I
=
1
»
 5

 »
 2
)
/
6
H
N
 

x
(
T
A
N
A
M
E
(
I
)
»
I
=
1
»
5
0
»
?
)
/
6
H
T
A
 

»
6
H
S
B
 
 
 
 
»
6
H
W
 
 
 
 
 
.
6
H
W
G
T
 

*
6
H
R
0
P
T
 
 
»
6
H
R
P
A
S
 
 
»
6
H
R
T
R
K
 

-
 



n 
r>

 

N
A
M
E
 
L
I
S
T
/
G
T
A
B
/
G
M
A
X
T
»
L
A
T
G
»
V
A
T
A
G
»
N
V
A
G
»
R
C
»
T
C
»
G
B
I
G
»
 

*
G
O
F
R
C
»
N
U
G
R
C
»
D
 

1
1
6
 

1
8
0
 

18
1 

o
 

1
5
4
1
 

1
5
4
 

7 
5
4
4
 

1
7
1
 

R
F
A
O
 
2 
»3
 
D
I
M
E
N
S
I
O
N
 
T
A
B
L
E
S
 

D
A
T
A
 
(
T
Y
N
A
M
F
t
I
>
 »

 I
 =

 1
 »

**
 )
/
6
H
F
L
0
P
T
 

P
F
A
D
 
(
5
»
1
1
7
)
 
N
|
V
(
1
)
»
N
M
(
?
)
 

F
n
R
V
A
T
(
l
°
X
»
I
e
J
/
(
1
9
X
»
5
e
'
1
0
»
0
)
 )
 

n
o
 
1
8
*
 
T*
l f
?
 

j
i
*
*
»
y
<
 T
 )
 

P
F
A
D
 
(
5
»
1
7
1
)
 

0
0
 
18
3 

1
=
1
»
?
 

J
1
=
N
M
(
I
)
 

»
6
H
I
N
V
4
R
 
»
6
H
T
A
B
1
 
 
/ 

(
A
L
P
M
I
S
(
J
»
I
)
»
J
=
1
»
J
1
>
 

f
G
M
I
S
(
J
»
I
)
»
J
=
l
»
J
l
)
 

N
V
A
»
N
S
I
G
M
A
 

(
V
A
T
A
R
(
I
)
,
I
=
1
»
N
V
A
)
 

C
S
T
G
T
A
R
C
r
i
t
l
«
l
»
N
S
!
G
M
A
 

1
5
5
1
 

Rr
A
D
 
(«
>»
17
!)
 

R
F
A
D
 
T
A
B
L
E
S
 

P
F
A
D
 
(
5
»
1
1
7
)
 

R
F
A
D
 
(
5
»
1
7
1
1
 

P
F
A
D
 
(
5
»
1
7
1
)
 

R
F
A
n
 
(
5
»
1
1
7
)
T
R
M
T
S
 

D
O
 
1
5
4
4
 
1
*
1
»
?
 

j
l
s
M
M
«
T
)
-
?
 

D
O
 
1
5
4
4
 
J
»
l
 »

J1
 

D
O
 
1
5
4
4
 
K
*
1
»
N
S
I
G
M
A
 

I
F
(
I
.
E
O
.
l
)
 
G
O
 
T
O
 
1
5
4
 

IF
 
(
I
3
M
I
S
.
E
Q
.
0
)
 
G
O
 
T
O
 
1
5
4
 

D
O
 
1
5
4
1
 
L
«
1
»
M
V
A
 

P
F
1
T
(
L
»
K
»
J
»
2
)
=
*
F
1
T
(
L
»
K
»
J
»
1
)
 

G
O
 
T
O
 

3 
5
4
4
 

R
E
A
D
(
5
»
1
7
1
)
(
R
F
1
T
(
L
»
K
»
J
»
I
)
»
L
 

C
O
N
T
I
N
U
E
 

F
O
R
M
A
T
?
i
n
x
»
5
r
1
0
#
0
)
 

D
O
 
1
5
5
4
 
1
=
1
»
?
 

j
l
=
N
M
(
T
1
-
1
 

D
O
 
]
5
*
6
 
J
=
1
»
J
1
 

D
O
 
15

 5
4
 
<
=
1
»
M
S
T
^
M
A
 

I
F
(
I
.
F
O
.
l
)
 
G
O
 
T
O
 
1
5
5
 

I
F
 
(
I
B
M
I
S
.
E
O
.
O
)
 
G
O
 
T
O
 
1
5
5
 

D
O
 
1
5
5
1
 
L
*
I
t
N
V
A
 

R
P
?
T
(
L
*
K
»
J
»
?
)
=
R
F
2
T
(
L
»
<
»
J
»
1
)
 

.  
 . 

1
»
N
V
A
)
 

U
M
—.
 

m
m

 



1 
A 

u 

J 

^-> *- < < 
< < > > 
> > Z' :?• 
Zf z » a> 
* » r-( t « 

•-H r-< »— II *-• II 
II II t-H -J r-t _J 
-J ~~ ~J * •• » * 
» r-i * ") *- -} »-' 

«— O *• «— r- •• •— CO * •—< 

•— if> ~> »~« in SL » in V » 
* H * * r-< »• **> r-i •• ") 

-> * -> -) •• fcl •• 

»• *o o » • r- o •— V cc c •^ V 
V m h- -J \'. in K h- •• if- H »-- •• 
•• •-< w *• w-i D. ^i »-* d. .J 

-J < o 1- .J < C r-* — < c rx •- 
«— 2 o o C0 w 5 c> C u h- > o c It. 1 
1- C r- u. K o »- ex: Q C   h K cv 
r\ *--. «-» < a. c<~ »—• ^. < 1! r— •— ^- < li rv 
L ,— l/J o c >   V It tn u*) c o > —» Ü. f— tf. c c > '- L. 
0" CS "» XL o   • «r_   ** cr r\ *1 H 0 • ~s' f\: C'- f\ ") ir e • i- rv f>-      r\. »- •• * «• c *  f\ «— » * m Ci •• » «— *• » * c r> • •^       » 
«— r- |H r-i — UJ t—»    » «•» r— »— r-i   «N. UJ f-< 1 ^^ r—• »-• r-   ^« Li •— ") ^-      »--» 

* n li r—i If II •»«     • II    -) •* »-«• lt r- II II    .-1 • II •• < ,-, II ^-> II 11 f. • ll •> V? . .       it 
ir. i^- •— 1 ""> V • If) .J    • c h« »~ 1 "J  V     • L0 _J 'U t- h- •— I "1 V    • ITi J V CC r-      -* 
lf. #-< L —- c ~ *£ ir .— u »— c »-. *• ir f— L. «— c •-•. • lf> r-i U: 
rH    » D <T >— <J •4- IL' ?: r-i   » r- • *~ •C" •— <r <r iü 5r" r— .J r— • D <? »— V «3 ll. v r-- _i r-< * r> «? 

If ^ C w sT O • CD C _J IT 2r' r- «— f- r-   • 3- » •-• if ^ O — c. fc.   • c: CC — IT   VI  0 
c- »-• if 3F u lO •-« »-« IT    w c M »—« if > IT in ••-. »-« IT. V- c •— »-^ J" *' if tf »- »— if *-- c w   r-  if 

•- c »- r-- 2.' r* r-^ w w r-« r~ 1- c r- r~ «L r-- r-* — — r-i a ^- C ^- r-. *' r-' 1- w* ^- r- c h O   »-   r-< 
< *• 

|l r» < 2r II «-< < 2_" ll r\j <   i' 
ou C c r~ C C L- u. C u. C li- C c T- c C U. LL C L C Li c c r-' c C u. Li c L. c-. u.o C^ 
c a c r 1 c. C •- •— d G' c o L. r. *1    f r — »-• ß o: c t> VJ r "*J c c •-- •-• c 0 IS ir   U f. 

<r r-i «? fM <J r- < 
ir ii %0 o >£ h- t- h- CC CO CO 
IT ir in vT. if m L^ ir IT if> in 
•—« t- t-' r-< 

»-• 
r-i »-• r-- r— r-> r-> 

- 106 - 



(0
*O

la
'X

fc
.t »

y
V

ilV
iN

d
O

d
 

z
u

 
jfl~

W
A

*m
»

V
.\liJvA

    tlll*
<

jj   O
V

J
ü

 

K
u'lW

* l = ~l   i>£<2   U
O
 

\tO
c, 

S
d
'lü

V
lc

iV
A

    #ld
   y

N
ilV

O
'ld
 

iO
<

iJ
 

0
9
N

* i0
S

2
*5

*2
*S

0
Z

J
   0

1
   0

9
 

1
0
^ 

d
O

l'o
 

c #
a
a
n
N
i
I
U
C
D
S
I
C
I
 
/
w
a
9
0
H
d
H
i
z
z
 

•3
N

Iin
0

ä
   IH

d
N

I   Z
-O

V
iV

   jH
l   N

I   Ü
ä

U
rfD

N
I   xü

N
   tfl   H

W
l 

*9
V

*    3
d

A
i   d

d
Ü

K
P

.N
iH

Z
I'X

Ü
 l*O

H
U

iV
d
£
iO

d
 

Z
Q

Z
 

d
d
A
l
(
Z
0
Z
49
)
d
i
i
d
M
 

d
H
N
I
i
N
O
J
 

(JO i 

1
=

0
0
N

 
0
0
Z

   O
i   0

9
C

<
l>

d
l*V

N
A

l»
d

W
d

d
A

l)d
l 

t
*
l = "l   U

0<?   O
u 

(ü
ii'X

fc
l«

9
v
)lV

*
ü

ü
j       [X

I 
(o

i i *x
o
n
iv

*»
&

ü
d
   ü

ii. 
rtf.N

'd
d
A

l    ltll*
5

)
   O

V
d

d
 

cA
iriN

*
I=

W
  0

0
o
  o

o
 

X
0

£
   O

i   0
9

    <w> #
O

d
*d

A
J
.n

N
)d

l 
d
A

lilN
   (

o
;i*

s
)
   O

V
JÜ

 
O

i   O
V

d
d

   A
&

J.M
J   O

N
O

D
dS
 

J 
u

y
v
z
i)/5

i*
X

6
i)iv

/«
*
iO

d
    5

U
 

(0
IN

«
W

*
 I D

Ü
iX

M
ü
iN

    Ib
llS

)
    ü

tfjä
 

lifk
ttü

i    A
O

J-ivj 
(i*

l=
h

M
W

)S
ild

ü
i) * (Z

)lS
d

i4
*
 ( I )lS

d
ic

J
    (ti.l*

<
i)   G

V
jd

 
C

ü
U

Z
4
X

fc
l)iV

*d
0

.3
      l

i
t

 
jiJ

N
liN

ü
J

   */6
*»

* 
(
V
A
N
*
i="i« (

i
*
r
«
>
*
i
>
i
d
i
d
d
)
 (
i
i
i
'
S
)
a
v
j
y
 

6
5
1
 

V
o
5
i
 
01 

O
S
 

ii«
r*s*i)id

cd
a
=

c2
«
r«

>
*"i>

id
£
d
a
  i6

5
i 

V
A
N
*
1
=
1
 
1
6
5
i 

o
a
 

6
5
1
 
O
i
 
0
9
 
(
0
*
ö
j
»
S
l
W
ä
I
) 

dl 
6
5
1
 
O
i
 
0
9
 
(
I
»
0
3
#
I
J 

a
l 

V
K
lJ

ib
*i\* t = >i   *7

o
5
l 

0
0

 
if*

t=
r 

v
o

b
i 

o
o

 

O
 

C
 A
 

u 



I"
" 

c 
o 

o 

G
O
 
T
O
 
2
1
5
 

o
 

ex
 

2
1
5
 

7
0
3
 

7
2
0
 

C
2
2
5
 

7
2
5
 

1
1
3
 

2
2
7
 

2
2
*
 

7
4

 0
 

C
2
5
0
 

2
5
0
 

1
1
4
 

7
6
0
 

D
O
 
2
1
5
 
K
=
l
t
!
3
 

I
F
C
V
A
R
N
A
M
.
N
F
#
F
N
A
M
E
<
K
)
)
 

V
A
R
(
K
J
=
V
A
L
U
£
 

G
O
 
T
O
 
2
2
0
 

C
O
N
T
I
N
U
E
 

V/
RI

 T
F

 f 
6 

• 2
0
3
 >

 V
A
R
N
A
M

 •
 V
AL

UF
. 

F
O
R
V
A
T
(
l
H
0
»
l
0
X
t
2
9
H
T
H
F
 
F
O
L
L
O
W
I
N
G
 
F
L
O
A
T
I
N
G
 
P
O
I
N
T
 

» 
l
A
^
H
V
A
O
T
A
R
L
F
 
I
S
 
N
O
T
 
I
N
C
L
U
D
E
D
 
I
N
 
T
H
E
 
A
T
A
C
-
2
 
I
N
P
U
T
 

• 
2
S
H
?
?
O
U
T
!
N
F
.
/
2
0
X
«
A
6
»
1
3
X
»
F
8
.
2
/
2
0
X
»
2
1
H
P
R
O
G
R
A
M
 
D
I
S
C
O
N
T
I
N
U
E
D
«
 )
 

S
T
O
P
 

m
W
T
I
M
J
J
P
 

G
O
 
T
O
 
3
0
0
 

I
N
T
E
G
F
?
 
V
A
L
U
E
S
 

D
O
 
7
4
0
 
L
*
l
»
N
U
M
 

P
F

A
D

  
 f
5
fl

l3
) 

  
V

A
R

N
A

V
J
»
IV

A
L

1
»
IV

A
L

2
 

rO
R

M
A

T
(A

6
t!

3
X

,2
I1

0
) 

IP
{V

A
R

N
A

V
I.
N

F
.X

IN
A

M
F

(1
))

  
 G

O
   

TO
   

2
2
7

 
T

V
A

R
fl
)=

IV
A

L
1

 
G

O
   

TO
   

2
4

0
 

rF
C

V
A

O
\!

A
M

.M
F

.X
T

N
A

V
|P

(7
) 

> 
T

V
A

R
(7

?
=

T
V

A
L

1
 

T
V

A
R

f3
J
-T

V
A

L
2

 
G

O
   

TO
   

7
4
0

 
T

V
A

P
(4

)=
T

V
A

L
7

 
T

V
A

R
.C

5
)=

IV
A

L
2

 
C

O
N

7 
T

\'t
lr

 

G
O

  
 T

0
   

**
00

 
O

N
E

   
D

IM
E

N
S

IO
N

A
L

  
 T

A
B

L
E

S
 

r>
0 

  
2

7
5

   
L

-1
 »

N
U

M
 

FO
R

M
A

T(
A

6
*1

3
X

»
2

E
1

0
.0

) 
R

-A
D

  
 (

5
*2

?
4

) 
  

V
A

"N
A

y
,V

A
L

lt
V

A
L

2
 

^>
n 

  
7

6
0

   
*»

I»
5
0
»
?

 
ir

 c
v
'v

^
A

r/
.i
V

r.
T

A
^
A

r.
l'-

fK
) 

? 
T

 A
H

" 
f 

••'
 )
 —

 y
 A

 f 
_ 

1 
T

A
^7

 (
?f

 +
 l 

) 
sV

A
f.
 7

 
r,

n
   

T
O

  
 7

7«
? 

ro
v
T

 I
N

tj
e

 

G
O
  

TO
   

2
7
8

 

G
O

   
T

O
   

2
6
0

 

» 

I 

—
 

-•*
. 

'-T
 

 
_
 

._
- 

-
 
 
 

 



—
 

• 
• •
 

: 
- 

n
 

n 
*%

 

o
 

S
O
 

2
0
*
 

?
7
*
 

3
0
1
 

1
3
0
 

1
1
9
 

1
2
2
 

1
2
0
 

1
2
1
 

«
0
 

1
6
0
 

1
2
?
 

1
2
6
 

W
R
I
T
E
(
6

 »
2
0
4
)
V
A
R
N
A
M
.
V
A
L
l
f

 V
A
L
2
 

F
O
R
M
A
T
(
l
H
C
f
l
O
X
«
3
6
H
T
H
E
 
F
O
L
L
O
W
I
N
G
 
F
L
T
.
 
P
T
.
 
T
A
B
L
E
 
IS
 
N
O
T
 

1
3
7
H
I
N
C
L
U
D
E
D
 
I
N
 
T
H
E
 
A
T
A
C
-
2
 
I
N
P
U
T
 
R
O
U
T
I
N
E
.
/
2
0
X
»
 

2
A
6
f
1
3
X
f
2
F
1
0
.
7
/
2
0
X
»
2
1
H
P
R
O
G
R
A
M
 
D
I
S
C
O
N
T
I
N
U
E
D
.
)
 

S
T
O
P
 

r
o
v
T
T
W
,
,
r
 

C
O
N
T
I
N
U
E
 

r
o
N
T
T
N
'
i
P
 

Pr
A
D
 
(
S
.
1
1
0
)
 
 
T
C
O
M
o
 

W
R
I
T
E
 
O
U
T
 
I
N
P
U
T
 
D
A
T
A
 

W
R
I
T
E
(
6
»
1
3
0
)
 

F
O
R
M
A
T
 C
5
4
X
«
7
6
H
I
N
P
U
T
 
F
O
R
 
T
H
E
 
A
T
A
C
-
2
 
M
O
D
E
L
)
 

W
R
I
T
E
 
<
6
»
1
1
9
)
 
(
X
I
D
(
I
)
f
I
«
l
f
N
!
D
)
 

F
O
R
M
A
T
(
1
H
0
/
(
3
0
X
.
1
2
A
6
)
)
 

W
R
I
T
E
 
(
6
»
I
 2
2
)
 
X
T
N
A
V
F
(
1
)
»
T
V
A
R
(
1
)
 f
X
I
N
A
M
F
(
3
)
f
T
V
A
R
<
2
)
f
 

•
I
V
A
R
(
3
)
*
X
I
N
A
M
F
(
5
>
 f
T
V
A
R
C
4
)
»
I
V
A
P
(
5
)
 

F
O
R
N
I
A
T
(
l
H
0
»
*
P
X
»
A
6
f
^
X
f
 1
1
2
/
(
4
9
X
f
A
6
f
3
X
f

 2
1
1
2
)
)
 

W
R
!
T
F
(
f
t
.
i
?
0
)
t
P
N
A
M
F
«
I
)
»
V
A
R
i
I
)
*
 !
=
1
»1
**
) 

c
O
R
y
A
T
(
l
H
0
»
A
^
X
.
A
6
»
?
H
 

= 
f
F
l
2
.
3
/
(
4
9
X
f
A
6
f
3
H
 
= 

*
F
1
2
.
3
)
)
 

W
R
I
T
E
 
(
6
f
t
2
3
)
(
T
A
N
A
M
E
(
I
)
f
T
A
B
?
(
I
)
»
T
A
B
2
(
I
+
l
)
f
I
*
l
f
4
6
f
2
)
 

r-
CR

VA
T.

 H
 M
O

 f
 4
P

 X
 •

 A
6

 f
 ^
X

 f
 2
F
1
2

 •
 3
)
 

W
R
I
T
E
 
T
A
B
L
E
S
 

D
O
 
1
6
0
 
1
=
1
f
2
 

J
1
=
N
M
(
I
)
-
1
 

D
O
 
1
6
0
 
J
=
l
f
J
l
 

W
R
I
T
E
 
(
6
f
l
2
3
)
I
f
J
.
(
S
T
G
T
A
R
(
K
)
f
K
=
l
f
N
S
I
G
M
A
)
 

W
R
I
T
F
(
6
f
8
0
)
 

F
O
R
M
A
T
(
3
H
 
V
A
)
 

0
0
 
1
6
0
 
L
=
l
»
N
V
A
 

W
R
I
T
E
 
(
6
«
.
1
7
4
)
V
A
T
A
B
(
L
)
f

 (
R
E
l
T
t
L
f
K
f

 J
f
l
)
 
f
K
=
l
f
N
S
T
G
M
A
)
 

F
0
R
M
A
T
(
l
H
0
,
5
P
X
f
l
3
H
R
F
l
(
V
A
f
S
I
G
M
A
)
/
5
2
X
f
P
H
A
/
C
 
N
O
.
 
I
l
t
S
X
t
 

n
i
H
V
F
A
P
O
N
 
N
O
.
 
f
T
I
/
O
H
 
 
 
S
I
G
M
A
S
 
f
l
S
F
P
.
.
?
)
 

F
O
R
M
A
T

 (
1
H
 
f
)
6
F
r
-
,
^
)
 

F
0
*
*
y
A
*
*
n
H
0
,
«
>
R
x
.
1
?
H
R
P
-
(
V
A
f
S
I
G
M
A
)
/
S
7
X
»
P
.
H
A
/
C
 
N
O
.
 
I
l
f
S
X
f
 

t
l
l
H
V
/
P
A
»
O
N
 
N
O
.
 
.
T
i
/
O
H
 
 
 
S
I
G
M
A
S
 
f
I
S
F
P
.
?
)
 

F
O
R
V
A
T
I
 *
!
H
0
.
5
«
X
»
1
3
H
R
F
3
(
V
A
»
S
I
G
M
A
)
/
S
2
X
.
9
H
A
/
C
 
N
O
.
 
I
l
f
5
X
»
 

1
1
1
H
W
E
A
P
0
N
 
N
O
.
 
f
l
l
/
O
H
 
 
 
S
I
G
M
A
S
 
»
1
5
^
8
.
2
)
 

> 

u
*

m
 



0 

•   ; 

• 

X 
IT 

X 
in 

x 
ir 

o 

T+        r-* f-i ^» ^» < < 
•-«        »~« •— < < 

2 
5 

•           • . C3 ID »-« •-« 

o    c c »— •-^ tr. V, 
Z      Z z 

z 
10 
Z 

z 
•> 

z 

U       L' u * * »-H r-f 

V        V V r-- r-« II II 
<      < < ^* II —~ II •— X ^. X 
I      I I < V < X < •• < •• 
ec «- er — CO — 5: 0> s * 2 — >" — 
» c\.  •• f\»   •• f\i 15 «— e; ^» c 1-" c »- 
X   • X • X   • »-< »-• •— »—< •-< • »-4 . 
CM OU CM ec c\i co in • # IT •• IT; ~) \r. ~> 
If-, U IT ii.tr> u_ z -> Z ~) z •• z * 
Nif  S if Sir » * » » * V •> X 
•»• »-« «•» r-. *» *-i r-« X »H X f-< • f—i • 
<   * < ••<   » II » II » II -J ii -J 
2L       5 f X -J V ^J V w- X w 

O i/s ip tr. c </*, » w • M> . K •• f- 
»-•<•'•-* <•- < «-• «— ^~ H »» c ^. 0 
4T. 5   «A 5 IT'S X (TV V (<\ X »-H X CN. 
•• c * c » c — U. •— li- •— ll «• U. 
< »- < »- <• .... co Cl er. or o:. ß tr. Cr 
> v  > i/' > i/} < w < •^ < »- < »- 
»^          ^» •»> H •• K . l- ft H- » 

1      1 1 ü *~ c •^ o — c ^> 
»-      rs. r »-« -i »-• J »—I -J •-» ^J 
L2  t 1U.1 \r. *^ v. *" Cr; ^» 10 ••- 
KC a c o- c •— cr *- r W a' w C 
i v r v s X 0 < » < •• < » < 
**  f*   <? r->3   e- 

#• 1- 
< < -> 

r < *-- > N~ > •— > »- > 
X       X X <. < < <r 
er   • a • cc   • r—«   •*» > *•• r- »- > »~ r-» •— > •~ r- --~ > »~ t- 

IT C   if C tr  C K n»r« ? c t\ *~ sC 2 4 Cv -> h- i" < rv. — cc ir ^    fN *) 
• 2   • z •> z • «•• rv; — •> r\ •> •• fv, -~ r r\j * •• f\. — » f\ •• • r^ •- 9- f\i     e •• 

C        C o »—• t~* r-* t— o r— ^-< r- • •—• r- r" o »—• r-< r-< r~ t- r-i o f r-< r- »-- r- r-l C r- r-- ii r-l  «- 

x z n: >:'3   Z II i II     •• CO 1! •• II 1 II » CO II r li | N • ec II • 1 ! M • • c. V. •    II 1      li 
r-,C   ^ Or- C »--I »-• ~) v*> •> »-J vT •-- —- •> o • ._ C »-.. *-- ^> O » -J »c • -< "• n o • ^. >c ... -   -^ 
w- 0   w r. ~ o. »—« w -0 •— »— — »c «^ »— •-• c *— •— w. C w •-- 

•- < !-• <»•- < r «— »-» •— r— f\ w r. •^ r\ r. to* P* w 0' "C «^ •c •-- •c IT «-   If 
< lu < u • < L vC ^r »C UJ lii *r U C > »c I. ü xC L: c N C L.. ii »c ll- c > •/ li l: < L   vC :'' vr; 
sro. y x :< r- • «. r-« h •- r- » r- «c. r- • K- r- t- fH it. ^ 1- K rH ^ r-< ^. r- 1- r- f* l~ »~« •^   r" ' 
a x et .r «y x •i ^•« >—• •- < |i r— •—. •^ li •-- ». »•— 1" »-• >   4 »—. It 
c •- c -- e f- c i— c e cy c c- c* r— c iV C: c K c r— c I: r- C c^ c r - r c t' c f/ n *• • c 
li. »-   II e-L. f. r. ""> O ^: re c >; c -) c Jtf *«• c. j." r ~>r. yz *i~ r: v: r -1 £ >: / . r '•» Cl 1£ 

t— »-•        r-t 

r-     ec C •-• fx f «c 
c\,     <\ vX >r «0 »C »o 

- 110 - 



I *g . . • 

. 

c 

. 
• • 1 

! 

< 
1- 
< 
> 

! 

l i ' r* 
•~ i *— 
•-• 

• 
t-i 

. 
^» * w 1 
< > 

j 
fvl 

2 * * 
C *~ * 
»-4 •—« , »-» 
IT, • » •-• 

Z ; -> ft 
» »» -> »-• o • *« 
II < o ^» v; i- . ••< 

< •> < CO 
2" »•* > o 
C ^ w» ^ 
•— » V o »- 
\r> -> • »* 00 on z » oo •^ -* o 
*• V »- H • 10 

r-> •« • — ^~ »H o * 
II -J r-t *-* •— 1 K CM 
* *- + •• •-< fsJ • • K rsj -> •• * C CM O 
^> Q. He •— -> * c f\ a* 
v O * H- ** a — «8? 
w- L- c «— X Ü z *- •-» , II 
ee a if ^< < •—< O UJ »— X \D O < »•» <r •> 2 tc r- H- » < »-- »- 
»- « o 1 c o «» «^ -i 2. bJ 
%D *•* m c ^» ft »- w- CC CO O »— -J en »- l~ «"» ^» C C£ o < o 
10 *— X • »—< t- o < K- 0+ »~. 
*- c O c < OC ft ir. i- • • ^. ... 
• < t- c >: • -> o * < ^» ^> b- *- *- t-t X •• 

"1 i- e K- ^< O r* > •-- •—< J •-< »— • < "1 
• < O »- C «— c C K • * * » c • » » c i- 2: 

•-« > o c c •- c • X — Psl — r •< PH c »- -) ~> a o CO c 
< ^» *•» • «i 0: < »«• • < • r> »- •— w < »— ~- <~» < • < < 

»•« > — 2 cr ^» —» *~ C > c *» »-• o s e- •»* »^ c n: > » O C- > *•> t— \~ 
r 2 «? c < o e* rv. •-• L p t' «fcl » 1!   C •   II ?: < <. Z ~> < < •       Z »-« • < rvi — * (\ c l- t <. •> «— • • ll • ~) ^. *- UJ ~ II 1- K *• w h- ¥~ o       * » bJ c > 
riC »— e-t < DC K r— c ^~ r- — f— «— •-•  1-4 -J — —» «f 1- fv. C < »- II     .-< 1 -J 1- II 
• OC I: • KZUO ll < »~ i: »— II •- •> z 9     • •—• > U. II < >u "  • II • LJ «~ 

*>   •• ~i*C « » • » •—« > «— ") 0 -1 X -) — c -> 0 II c ""> h- (1 C Ü. — o -> \Z> o r. •- 
«~ «C *-- if If* UJ if» Z I' 1 < - ?. 51 -> ~> »-« II »- *— II *T; ^- II • •-. 1— II — 

»•» ir «— «~ cc w c II t- C «— c 5 or < uj co •-» t— X c u »-• X Z U   X C O CO ÜJ X b. 
UJU *o UJ O c c < c 1- r* ej < ii r- < C •- < cc c *- < »— 2  < & II o c < 2 
hl- r-i K  C C 2 O if. C -J < X «* »— K a. w   1- < or s: <r •- o: ? h- ^2: «*• c •- •^ 2: ^ »-• •—• •-« < < w < < •— < »- 5" »- h- h- a." H- cr. z CL cc 1- cr Cr 
CtO c & LJ u. L. UJ C > u. c 2 C b. L.  U. U. UJ < t^) < C b. tr < c 0.   <   O   Ü:  U. U- < c 
3E2. c 3E cr. Cc »-. Or (.•« 2: »— c V: c "— CJ t- ^- cr. > > h- c *~ >l- U >t-0(C- »-» e- > 

if. c c c o 
\D C If h- OC 
•-« «tf «*• sf * 

D r^ 

Z  A- 
c c 
c L> 

c 
c c 
«Sf C 

If 

- Ill - 



TÜV KI'-MMHMMMBM , .1    i 

o 

ü 

«0 
1 

: s V; 

• 
i 

a: ! 
V 5 i 
CNJ • ; »-• X 
II CO 
u l-H 

< 
•> 

K »-« ~- 
O 90 »-. • 
ü- 

X 
• 
rH 

V) •* »-• 
ÜJ m 1 »~ 
-J X | co 
o:> in | < . 
< • H 
h- »- j K 

O lü 
>- o *» CD • V« 

»~ •- O » *"» 
*-~ UJ c »•» U- 
-j ~ CD Ü •-» •J *~- 
•-H cn I z • ^» ^* *^ 
ce • sf> •> rH *— *H t/) U' 
< o •> rH ^< c -) 10 -J *^- »^ 
ft   i-4 X M w O * •-• r— "— r~« 
lüU. CO e-J »- c ^ 5- \fi X ~> 
>CD •> -> X 2" II    •• 10 ^^ 0 * 
r> • r- » < *• -> U •— rH rH r-< 

2X X ^ 3 r-< •• *v ? I » II 
<*-i < •-» O II — < •• » rH ~) 
2 * 3E •• » r-l •-* ^> C/ •^ »H »-•• » 

V O »-« »•». "1 * t^ Nw f\J    II «- •— 
>- to X -> •— » "> •- *— < w  •-. >o ••* 
O LÜ tf\ «- *• ** - S r\ «— *^ ?!  •- » * 
Ct -J •> VJ T-* ^^ «0 0. • tr rv 2   •• X -) 
U.< CD X CK ¥-~i r •- ~J fv »-< • II   — »o •-» 
2< CO L- w r-i s < r- ^ r~- ^~ »--• •• IC 
lui- »•»   • C \D ~> 0. X t! c 1— -> — •- »— 
X «o < c < » -J 0 c X L ^. «^ .J ? 
yOKj • > «•' c H r-< <  r-i r-< r- ^ «~ »0 • « O 
i* er: c X • c < •- •^    • •• «—' • cv *- i''; •— 
» fH fV •— < > — • X X • X w* 2" tfl « 
X tt ü.   •• > C •- r~ ir X < ?   •- •-< f- •—< 

c o C\. X ^» »- *» »- 2 *«» ^ <~ -> IT * *~ r- "r 2 •-• ^ U *— 
* li- e- co r\i •-* »— •H r • f\J -— <f r\ 0 • r-- t\ vT *- • • •-» :L —- *v ~ tr 
fe ••   »• •• **•    w o c r- C •• r- » 0 0 •—. Cö »• »-• H-   v0 r- h *c fv. co c -• 
o .o o r-< o c r-« t- II t-« ^» m r-i -« X •• r-i c •< •J c; • c •> C   .H r— 

X   1 3   X ii <: Cr r •• r— » t— r II * »-< >C » X X • t-* X r-\ •T- r-i r-«    » 2 
ll'^Ü r-M  ,-« »—« > C «0 *e •- o •• L' vC »-. *-   ^)    w r. >c r-- f\ '• ^. * ^ • ^ II »- •• xC r 

•3 ** X w  «.. 2; D —- «— — »-< :.i ^> »~   »— •^ •— »^ »- r- ^« »e — O — •— »• NC   - *~ 
2 1- r- »-   l~ o i! 2 c »-- 2; ir *~         K \- h- 1- »-   w r- — » »— 1    2 
*-•<?•-« <   < u". O  i» u. L ir Ui •— *-« UJ r >. Ü-l  < < It < < --. > u <-' tu < C> J- ÜJ L- <  C- 
hi   * iXin c: C r- i :r »- c »- •- %r 2: •- M > I-- > k IT 2! •- * r- >: r- 1 2 1- »- **   ~ 
2KXE« < c •-« »- »— •— 2: »— »!•-•&* o- --. C: 0 l! ta«   w. C-: »- CV 1 — •-. f • »- c 
CO >OCOC > c t*L r> C o er O D c r- Ct   O C ft c c T u. er O U C^ O r- D.   ft C   l    2 
1'u.tr U. ü. c> 2   «• 3t jt c Jü c *.-» "v cv ->3s u. li- 1»T u L. •-> •-• ?J ü '-: Ii. O 1 ?• y- 1   e 1. 

* j. 
r-« C\ CO . 

CO c o O If > c 0 CV K >o r- ii- 

If' r-< •-« r-l xr\ r- r- c c- C c c c c 
C if» lf>  IT ^-• r' r-- »-< r-t r-« »- 

- 112 - 

9 
• \ 



r»
 

n
 

f>
 

:. 

1 

I 

5
IB

F
T

C
   

S
E

G
R

ID
  
  

 X
R

7.
D

F
C

JC
 

S
U
B
R
O
U
T
I
N
E
 
S
O
G
R
T
D
 

C
O
M
M
C
N
/
F
X
E
C
/
^
S
M
A
L
L
.
R
H
O
*
I
F
T
R
»
I
3
 1
R
»
F
M
<
2
)
 t
B
S
M
A
L
L
<
2
>
 

rr
>M

f/
ON

/G
R 
I
0
5
0
/
G
A
M
M
A

 »
A
L
P
H
A
 (
2)

 »
R 

C
O
M
M
O
N
/
G
^
I
D
P
/
V
S
T
A
R
,
F
M
U
.
»
T
H
E
T
B
»
T
H
E
T
C
»
B
»
C
»
 

• 
 
l
^
v
A
X
»
F
M
!
N
»
O
ß
.
Q
C
»
D
C
L
T
F
,
F
r
>
M
A
L
L
»
F
 

C
O
Y
M
O
N
/
!
N
P
U
T
V
/
T
M
A
X

 *
T
M
I
N
*
T
S
T
A
R
t
V
A
• 

l
D
H
L
F
P
S
.
D
F
L
T
A
T
t
F
P
^
L
O
N
t
S
T
G
B
i
G
T
O
)
 »
R
M
I
N
»
H
»
 

*N
tt

tM
(?

) 
»
T
P
S
t
?
)
 »
N
l
O
t
 

IV
tt

'2
1 
•
V
?
(
2
1
f
V
*
(
?
)
t
V
4
(
?
)
»
W
(
2
)
f
T
S
T
A
R
S
(
2
)
 *
 
 

 
 
 
 

. 
„ 

 
2
A
O
E
C
(
2
)
»
R
D
c
T
(
2
)
»
R
I
F
F
(
2
)
«
R
O
P
T
(
2
)
»
 

3
R
P
A
S
!
2
>
»
R
T
R
K
(
2
)
»
V
C
<
2
)
»
V
Z
<
2
)
»
R
^
T
A
R
C
2
)
»
A
L
P
0
E
T
(
2
)
t
 

4
A
L
P
I
F
F
(
2
)
t

 A
L
P
O
P
T
(
2
)
*
A
L
°
P
A
S
(
2
)
•
A
L
P
T
R
K
i2
)
t
V
M
A
X
(
2
)
»
G
P
(
2
)
»
A
C
C
(
 

5R
r!
T
(
5
»
1
5
»
6
»
?
>
»
R
F
2
T
C
5
«
1
5
»
6
»
2
)
»
R
F
3
T
(
5
»
1
5
»
6
»
2
)
»
R
F
1
P
T
C
5
»
1
5
t
6
»
 

6
R
F
2
P
T
(
5
»
1
5
»
6
»
2
)
»
R
F
3
P
T
(
5
»
1
5
>
6
»
2
)
*
X
l
D
(
7
2
)
»
G
M
l
S
t
6
»
2
)
t
V
A
T
A
B
<
1
0
 

7
A
L
P
M
I
S
<
6
*
2
)
»
G
M
A
X
T
C
2
7
*
2
)
»
S
I
G
T
A
B
<
1
5
>
»
N
V
A
,
N
S
I
G
M
A
t
V
A
T
A
G
<
2
7
#
2
)
.
 

8
M
V
A
G
(
2
)
»
R
C
(
2
7
»
8
»
2
)
»
G
B
I
G
(
2
7
»
2
)
»
T
C
<
2
)
•
G
0
F
R
C
(
8
»
2
)
»
 

9
N
U
G
R
C
(
?
)
 

C
O
M
M
O
N
 
/
C
O
M
P
/
 
I
C
O
M
P
 

D
A

T
A
  

P
T

/3
»
1
4
1
5
<

?
?

6
5
/ 

D
A
T
A
 
T
0
L
/
»
0
0
P
0
O
l
/
 

TF
 
(
!
C
O
"
P
«
F
O
.
0
>
 
 
G
O
 
T
O
 
1 
 
 
 

. 
 

 
 
 
 
 
 
 
 
..
 
 

 
G
A
M
M
A
 
=
G
A
M
M
A
-
D
F
L
T
F
 

A
L
P
H
A

 (
TF
TR
)=
GA
M»
J|
A 

R
=
R
S
M
A
L
L
 

G
C
 
T
O
 
1
0
?
 

1 
C
O
N
T
I
N
U
E
 

F
S
M
A
L
L
*
F
S
M
A
L
L
-
D
E
L
T
F
 

 
 
 
 

 
G
A
M
M
A
*
A
5
I
N
(
F
S
M
A
L
L
/
R
S
M
A
L
L
)
 

IF
( 
I
F
S
V
I
A
L
L
-
O
.
G
T
.
T
O
L
)
 
G
O
 
T
O
 
1
0
0
 

I
F
C
F
S
M
A
L
L
-
B
+
T
O
L
.
L
T
.
O
«
)
 
G
O
 
T
O
 
1
0
0
 

I
F
(
F
S
^
.
A
L
L
.
G
T
.
O
.
J
 
G
O
 
T
O
 
1
0
1
 

* 
A
L
P
H
A
(
I

 F
T
P
)
s
-
R
H
O
 

G
O
 
TO
 
10
2 

:,
_ 

 
 

1
0
0
 
 
A
L
P
H
A
(
I
F
T
R
)
*
P
V
(
F
M
'
J
-
G
A
M
M
A
)
 

P
*
P
S
M
A
L
t
 

G
O
 
T
O
 
10

3 

I 

• 
• 

2
)
f
 

2
)
»
 

. 

\
 



o 
o 

.e
- I 

10
1 

A
L
P
H
A
(
I
F
T
*
)
«
P
H
O
 

1
0
2
 

R
»
A
B
S
(
F
S
M
A
L
L
/
X
S
!
N
(
F
M
U
-
A
L
P
H
A
(
I
F
T
R
)
)
)
 

!0
**
 
 
A
L
P
H
A
(
 !
B
«
R
)
s
A
L
P
H
A
(
 !
F
T
R
)

 +
 F
P
S
L
0
N
-
5
G
N
(
E
P
S
L
0
N
)
*
P
I
 

P
r
T
U
R
N
 

v 

-*
..

— 
4 

•
 



*^
w

w
v&

^ 
-
.
 

"li
rr

a
 

1 
—

 
^

^
 

- 

•5
IB

F
T

C
   

S
G

N
FN

   
   

  X
R

7.
0E

C
K

 
F

U
N

C
T

IO
N

   
S

G
N

(X
> 

S
G

N
«1

» 
IF

C
X

.L
T

.O
»
) 

  
S

G
tt
a
-1

 
R

E
TU

R
N

 
F

\0
 

n 

; 

U
1 I 

m 

i 

• 

• 

• 

i.
 



. 

* 
" 

m       » T-'.'-'" 

9 

. 

O 

O CM 
O 

o ^ K *-« 
««. a. o 

*< • c 
C'l- K 
lfc u O *~ 
c X • • »-• *-« 
• »- If' ^ o a o 

f*- *» o < • * * 
££ > rg h- *- • • 
x a c» Ul O  CNJ r\j 

u> T » 4 1 
? *-* < »- < < < 
o< >~ •-» »- h- •- 
•-. »-« u mziubj 5?" ID ;? 
K     • Kcirrif? X c 

wi KJ r> 1- < Z> •- H D»~ D 
>2.   II li — • • *- w K- 1' •- c 
a D — > k  ü U»  > ti >L-• ST 

HOG •« or — c 0. a a i. 
u 
K f\/ 
U- 
cc 

* 

- lie - 



n 
t
)

 

f. 
IB

FT
C 

M
Y
S
I
N
 
 
 
XR

7 f
D
E
C
K
 

F
U
N
C
T
I
O
N
 
X
S
1
N
C
X
)
 

D
A
T
A
 
T
O
L
/
.
O
O
O
O
l
/
 

X
S
I
N
«
S
I
N
(
X
)
 

I
F
(
A
B
S
(
X
S
I
N
J
.
R
T
.
T
O
L
)
 
GO
 
T
O
 

1 
X
S
I
M
-
O
.
 

U
P
T
U
R
N
 

\ 
I
F
(
A
«
M
A
*
S
(
X
S
!
N
)
-
l
.
)
,
,
G
T
.
T
O
L
)
 

X
S
I
N
«
S
Z
G
N
C
l
«
t
X
S
I
N
)
 

F
N
D
 

G
O
 
TO
 
2 

- 

. 



» 

r 

ü 

rsj 

O 

O 
O 

-J 
o 

o 
o o 

0 

KJ — X. 

o ~ c 
••IT. c 
tec or^ c 
XX   • 

o c 

>•»; K 
2 D < 

U 
a 

c 

c 

~ o 
X u 
*- X 
V. «X 

C •/: • 
c 0T C 21 

n < ii or 
IT •— u; D 
C O i- u Ü- U Li 
X *— x or 

~ l/> 
V) C 
o u 
O X 
X   » 
^*   • 
CO — 
< jr w o 
U) « 
CD O 
<    I! 
w   </) 

o 
— X 

a- 
r> 
K a 
O- LJ 

ro 

- 118 - 



>«r 
• ' •--.  »r     I II •>     »****»""««tT,HIH 

* 

c 

L 

I'. »-• 
G u 
••X 

I- I 
K — 
K O 

7? 
C: 
•-' 

h- 

»-< Sr' 

u. 
K.> 
*~ 
U 

»- 
V 

•H O 
o »- 
H o   . 

H o 
C      O 
c o 

0 - 
CM 

f\J — •-« 
•-«   • ft. 

a c i • • 
i- »- 

< < 
In UJ 
'S  X 
1 • •-• 

»- 
O • 
< 

tT. I' 
• ?' 

»- h 
tl »' 

CM 
i-. li 
a - 

HT X       "Z S. 
C f£       ft ft 

-'—»    «D •-)   «ID   • D 
r i- fH h r< h- < f c 

U   li.    II  LJ II It!   M  li II U.  5: 
-• »-« a c< c e c* f> c o it 

r. 

- i J S> - 



w
ar

n
—
 
-
-•

  
  
  
—

—
—

 —
 

 
rm

 

C
 

O
 

• 

S
IB

F
T

C
   

E
«>

S
C

A
.  

   
 X

R
7

,D
F

C
<

 
f,

ti
8R

O
U

T
!N

p
 

F
P

$
C

A
L

 
C

O
M

M
O

\'/
P

P
S

C
A

/P
O

(7
5
) 

»
P

U
(7

3
)»

P
(2

»
2
»
7
3
) 

tP
Z

<
2
»
7
3
>
»

IG
R

ID
P

 
C

O
W

^
O

N
/F

X
rC

/N
F

P
<

;»
IF

T
R

»
IO

M
R

#
T

M
A

X
e

r 
«
•

^
T

V
-A

X
 

C
O

M
M

O
N

/C
O

y
P

/r
C

O
M

P
 

C
O

M
M

O
N

/I
,V

P
U

T
C

/D
»

R
H

O
,T

C
(2

)»
M

(2
>
 »

IW
IC

(6
»

2
) 

» 
1

P
K

P
{6

 »
 2

)•
N

 »
 N

'P
U

N
C

 •
 N

D
P

M
ID

 »
D

P
M

ID
 C 

7
2
) 

C
O

M
M

0
.N

/P
K

G
C

A
L

/P
<

L
*P

!C
G

»
P

K
E

»
P

C
C

E
P

N
<

7
3
«
2
5
)»

P
C

C
E

P
S

<
7
3
) 

C
O

^
O

N
/I

N
^

U
T

T
/N

R
U

N
.N

ID
fX

ID
^

) 
• 

N
T

E
P

S
tE

P
S

L
O

N
 ( 

7
3

 ) 
t 

1
N

N
«

T
S

M
A

L
L

(2
5

)»
T

A
W

A
R

E
C

2
5
>

«
F

t2
5
!»

T
(6

»
2

»
2

5
J

 
•  

C
O

.M
K

C
N

/G
2
ID

D
/I
*
J
.L

IM
A

»
L

IM
3
.L

:M
C

»
!U

»
A

,P
IC

C
6
#
2
) 

C
O

M
yO

N
/P

 J
l?

C
/P

P
 C 

2
1

2
»

7
3

*2
5

1
 •

  
 P

P
Z
 (

2
 •

 7
3

 «
 2

5
) 

C
O

M
V

C
N

/r
.I
C

L
V

/T
!v

is
rC

(2
)#

S
IC

T
IM

(2
»
2
5
)»

S
IC

E
P

S
(2

#
5
) 

D
O

   
1 

  
!2

*
!t

2
 

, 
P

Z
C

I2
»

N
F

P
5

)»
0

. 

g
 

1 
P

(I
2»

J»
N

E
P

S
>

»0
« 

DO
   

11
   

 I
J=

1»
N

 
in

-?
!O

P
=

!j
 

P
0

(N
E

P
S

)=
1

. 
IF

  
 U

C
O

M
P

.E
O

.O
) 

  
P

D
(N

E
P

S
)*

1
.-

E
X

P
(-

F
U

G
R

ID
P

)*
R

H
0

*D
) 

C
A

L
L

   
G

R
ID

D
C

 
S 

I C
r

 ^
S

 f 
1 

•N
'r

o
r,

) 
»

s
 I
C

F
P

S
 f 

1 
tN

F
P

S
) 

+ 
M

C
T

 I
V

 (
1
 ,

|S
!F

P
S
 ) 

/T
S

M
A

L
t 

(N
E

P
S

) 
S

!C
F

P
<
;(

?
»

?
J

=
'?

«
;)

=
S

IC
,r

P
S

(2
»

N
E

P
S

)+
S

:C
T

Iv
!(

2
»

N
!E

P
.<

i)
/7

5
;M

A
L

L
(N

E
P

S
) 

T
F

C
A

»
F

O
«

O
«

:G
O
 

TO
 

IO
 

P
<

?
* 

I 
P

V
R

 »
 N

F
P

*,
 ? 

=
P

 ( 
2 

• 
7 B

M
R
 •

N
E

P
S
 } 

+
P

P
 (
2
*1

 P
V

R
,N

E
P

S
tI

G
R

ID
P

) 
P

(l
f 

M
?7

f*«
N

7P
r>

 J 
=

P
( 

1»
 I

P
v

^
f
^

E
P

S
)+

P
P

(l
»

:B
M

R
»

N
E

P
S

»
IG

R
IO

P
) 

P
C

»
 I

F
T

P
»
v
rr

-c
, 

j =
 p

(2
 •

IF
T

P
iN

E
P

S
J

+
P

P
f1

»
IF

T
R

,N
E

P
S

»
IG

R
ID

P
) 

P
f2

»
IF

T
R

tN
E

P
S

)*
P

(2
.I
F

T
R

#
N

£
P

S
t*

P
P

t2
«
IF

T
R

»
N

E
P

S
#
I6

!t
W

l 
»C

C
E

P
S

 C 
K

r-
P

S
 ) 

sP
C

C
C

P
S
 (

N
E

P
S

 ) 
+3

C
C

E
?

N
 t 

M
E

P
S

t 
IG

R
I 

O
P

) 
G

O
   

TO
   

!1
 

!0
   

   
  

M
'J

*W
J*

1 
P

7
( 

!P
M

P
»

\'
F

P
^

)*
°Z

f 
I^

y
R

»
\,E

P
S

)+
P

°Z
(T

P
M

R
»
N

E
P

S
»
T

G
R

IO
P

) 
•1

   
  

   
C

O
N

T
IN

U
E

 

...
. 
 

—
- 

V
 

-4
 

 
. 

-a
r 

-x
sm

rz
—

•' 
" 



; li        i        i—: 

• 
' 

» 
m 

^HNttwjwMi   ••• i. * 

• 

• 

' 

• 
»- 

r> r> D D 
z z z z 

z z < z z z z 
X X o L- It- L. U- 
V V -1 

t V  X V  X» 
*•*  »-. u. »«••»«**•. 

z to to V to to to to ^» X 0. 0. »^ a. c. a a 
z v u> ü.; to ' UJ UJ It! UJ 
w ~ z z O. z z z z 
H CO   •   * IÜ •>•>•>» 
< 0- *•* «N z or er or c 
o llJ   *—   *- • s y. •- H 
-J Z tO tO Of OQ CC U, U. 
L- ** 0. Q. £ *H »-•»-< »-* 

V to u. u. 4 £D IT» •>»»•> 
^» 0- U VJ f-S   •-• »H r-4 t\j »H rg 
D 111 • - •— w • •   • • W   W   W   M 

Z O tO tO C M o rv <V: <VJ fS, • 0. 0  0. Q. 
w VJ   II    II »- 0. 1- II II    II II <\ II    U    li    N 
»-- o. «  li ^- *-     ^K ^~ II .-» ^» »-^ »•» 

< II to if C •* c tf f. tr V — tO 10 Vt IT; 
c> — 0. 0 e io o 0 c c 0. \r a o, a. a 
.J tO Ü.    lt.- -a »- U U   U- L c UJ \xl IM U 
U- 0. Z Z O UJ z Z z z z u z z z z 

11 Lj    *    •• • z • e •    » •• Z D •    •    »•    » 
~» Z  r-» fN. c • if. 0" c c C • Z c- or or o: 
10 w   w   w L  rr: z > 3-  »- I Cr 1 I', s:»-- F 
0- tr. io to • 2" • Ei a: u. U- Z i s rü in M. u z 
ii; ace D a: 3 •-• *•* *- •-• c a 11 »-. •—. »-. •- or 
z z tu UJ Ui z -« ss •• ••     r •• ".. •-• •5 •.*.*» D 
^» II \J u u w   w —- r-4 CV -i f\. K ••- z r-« fVJ •-< f>J >-- o 
r> z v-» •-»* L-  KJ U- -- *• w «~ u K z «^ ^>  *..  ... UJ z 
c. x o. to to •-« a .... c. G. 0 c f> n U an.ua cr UJ 

c 
- 121 - 



-^ • •— •— m - 

< •     -. 

i 

• 

i 

0 

Ü 

• 1^ U) 
a o. 
UJUJ 

& 
zz 

^ »   » 
«"»              *-« 10 »H CM 
co        or ft. w«   »*• • 
f- •     o UJ >» »/> 10 . 
^»   ••»          tM                    •* c h- «~ a a 
tO CO         •              If» 15 z U) UJ IÜ 
0- K       •*»              • y. ^> a uu 
tu *»     co          CM .^ D UJ »-< »-. 
O Z     r-          ~ 0, ft 0- irt \fi ^» ^^ 
u O       •           «A 
a _J     CM         a 
* 10 • «-             UJ 

— ft. ift M             U 
m lücvn          •-* 
CM    *    «*    *                «/} 
•» «0 CM -»                 * 

co ft.  «• co »—      *•» 
h* tu *o r» CM     *t\ 

o 
cc 
V 
ft. 
* 

IT» 

ft. 

Z 

10 
ft. 
UJ 

z 
o 

T m * 

t/> 10 l/> 
a a o. 
UJ lil UJ 
u »~ P 
U Z 2 
a w ~ 

10 lO 
a a 
UJ U; 

*   * 
fH CM 

IT. IT. 
a a 

to 
ft. 
UJ 

Cr: 

u. w ( »    ..         fM CM w. a •~ a a UJ u.< c^ 
(C. Z Z 1- CM CM         * *— r> + to + + v u *-< 
X Q.   *   •   •• —        CM Ü a ^> a  •-< »— «• 
< UJ — — CM *(.  *~ «~ C3 * fH If «H t-< i/:< *o is; .-- 
>' U CM If» — V CM ? O ^~ •• H   *   » * * a -* V 
r- C f- CM a ft   • »~ L «/) r*r Z  r-< CM *-. *«. * to ft 
• Q.   w  w     «     »   (M  f- ^ a s www to c; — a u 

or »Oli.«0«V a LLI ro O 10 to a a to UJ X 
X UJ —,   + ff\ K < *~ A »- •-i ft. 0. ft. U) U •" ft »- >i 
cc Vf X   ~ »>   * •«  lO — Zf ^~» v^ +  li I L • »-• »- - IT, UJ — r 
»** a. » m — a n * to w- *^ N: — U L/ w     fc. Cc »-- to c 

u.  •• ••UND •> y — CM o ir; a r-<    •—<   •—• O C UJ ^- a r\ 
v a e? •-• -. o. c a CM »-» a a *^ ^* VO 10 c. a »— r UJ •- 
U- »- s^Ziu   * C   » "-* LJ + Li —* 10 *   * 4- + •— a u V 
»U- ft.  •• er -» a «5 L e ^v »-- >-i a  !>••*•* . i X:   I.J .-- 
z -- •> Z < co   •• u. •- VD f~i ^ +* u ^ t-» S  M IM j^ - a » • 

vo >~   * -J D 5« r*- C CM «/: c: a". ** M< O VJ    —   w «/» w. , IX to * w. 

UJ'  »to v or < — r. r. r v i.< r> r CL ~ u o cs r u u — ft «-» l. 
u. c t- a e. z h- »or;*/ — ft  a a 0. K- — ft a a L  »-- »-. C" 10 Ui f; •- 

c i..- v tJ X "N.   + 0- C   ft  1- V  X T- * + e*> 10 * — ~ Z t".1 tr. ft. tl -- a t' 
* z u z J »- ^ s s   »V l~ CO 1 »•* • - .-< o -. * * •• -»  t t.. IL •- u. > 

r*- ZJ V v. < •- U> < 2  0'   > D c V. r-< r- •k« LI #H m m * CK •-< »-• •-- • o »^ c*. 10 ••-• 

D:     *~\j urxMucii- JC or c. f • —• — Oh»-    i   • rv c 1.   r-  r- »- •— a — 0. c. r 
x lu i- üi Oft^^VHt r: n. ll > C o C- Z CJ    II    II • (\ Ii U'    II    r c. c -f  o 1. ll. II 

Z N^X ^ z .j n. ? r. — r* D >-- XT 0 ft. *-• r f\. — ~- r-l » — a — ~ ft p c:. ci X X ^~- 
•-. u  L- (1 w J UO V l^ V X *: r •- *.- V- K   w-   rl CM M i— ")L. iifs 4 4 r>. -f ii -v N •-< 

• r-  ^ V -* V <>*•«* ft. V •^ ii u * >'< lM >• * - «- fH ii » •- %.. w- ~> C W. u: . s r. •"« «- 
7DZZ X X Z 2L Z *T    * Z z z C-H ^> 

t-> ifl • a* if« u u »-• -) t— ^ ^; 3? c ft-   5/ V o 5 C 
COCO <OOf»OODC c o J". ii • • 1- •-«    •»—».. K- c •• • •-« ft a :• C. •-. ft CL »-. 
ua > s: Jf.SXHZS rc 2 > > ui e (1 Ii ro —   Ii   10 10 in if «^ •H  10  t* li V C3   M i- V li 1/' 
Z ff. & 2 H- s: s » s s 5^ >; j*" •- c 0 "'* a rsi NJ UJ i-: ?; V ?   > — i r. ^s. UJ z c •~ > 
^ 2 C O •   O O Z O C; ft  CCOli U '~> o N^ C.   5/ •-• — C C" V c •. ^• ••*• i*" s.- \f c n ~x 

• -. 

WVU » u u z u u • u v ^ T' > O- C- ft. »:   ft.   I-  »~ a r: c CT: »    h- ft p a a <-• 0 ft 1- 
u 
K 

*                  »H                  rH n 

c 

- 122 - 



n
 

n
 

T
T
y
S
t
e
C
2
)
»
T
!
M
S
T
C
C
2
)
/
(

 P
D
D
*
X
E
P
S
)
 

P
U
P
D
=
P
'
J
U
/
P
O
O
 

P
K
7
B
-
P
K
2
B
/
(
X
E
P
S
»
P
U
U
)
 

P
K
.
E
=
P
K
E
/
X
E
P
S
 

DI
 V
=
X
E
P
S
*
 < 
PO

D-
P'

JU
) 

D
O
 
2
0
 
1
1
=
1
»
?
 

H
O
 
20
 
J 
= 
l
»
2
 

P
K
K
(
J
»
!
1
 }
«
.
5
*
P
0
(
1
)
*
(
1
.
-
P
U
<
1
)
)
*
P
(
J
»
I
1
*
1
)
 

0
0
 
15
 
K
»
?
»
*
e
P
S
M
l
 

°
K
K
 t 
J
»
I
1
 )
=
P
<
K
(
 J
»
!
D
+
P
D
(
K
)
*
(
!
.
-
P
U
(
K
)
 )

*P
tJ

i 
15
 
 
 
r
O
N
T
I
N
U
r
 

2
0
 
 
 
P
K
K
(
J
»
I
1
)

 =
 (
P
K
K
U
»
U
)

 +
 «
5
*
P
D
(
N
T
E
P
S
)
*
(
1
.
-
P
U
(
 

»
P
(
J
»
I
1
»
M
T
E
P
S
)
)
/
D
T
V
 

P
S
-
1
.
-
P
K
K
(
2
1
1

 F
T
P
)
*
P
D
D
»
(
1
«
-
P
U
P
D
)
 

P
K
B
^
P
K
K
(
2
*
1
B
M
3
)
»
P
O
D
*
(
1
«
-
P
U
P
D
)
+
P
K
Z
B
»
P
U
U
 

IF
 
(
P
S
.
F
O
.
l
.
!
 
G
O
 
T
O
 
30
 

£
K
T
=
(
U
-
P
S
»
*
Y
N
)
/
(
1
»
-
P
5
)
 

0
0
 
TO
 
*1
 

3
0
 
E
K
T
^
Y
N
 

31
 

P
K

T
«P

K
S

#E
IC

T
 

P
K

.F
 =

(1
.-

P
U

P
O

)*
P

0
0

»
P

K
K

(2
1

1
F

T
P

 1
 

P
S

B
=

1
.-

P
K

F
 

IF
 
|
P
S
B
«
£
Q
«
1
#
1 

r
O
 
T
O
 
40
 

F
S
B
«

 (
1 
.
-
P
S
B
*
*
Y
N

 ) 
/ 
(1

 »
-
P
S
B
)
 

G
O
 
TO
 
41
 

4
0
 
E
S
B
-
Y
N
 

41
 
e
K
F
a
P
K
P
*
F
S
B
 

P
K
L
=
P
K
B
-
P
K
E
 

P
K
G
=
P
K
L
/
(
1
«
-
P
K
E
)
 

P
K
3
G
0
=
P
K
B
/
P
D
0
 

P
K
F
G
0
=
P
K
F
/
P
O
O
 

D
O
 
25
 
K
=
l
t
N
T
E
P
S
 

P
K
B
G
0
F
(
K
)
=
P
(
2
»
I
B
*
R
»
K
)
*
(
l
#
-
P
t
J
(
K
)
 )
+P

Z(
 I
B
M
R
t
 

P
K
F
G
O
E
(
K
)
=
P
(
2
»
I
F
T
P
»
K
)
*
(
1
.
-
P
U
C
K
)
)
 

25
 
C
O
W
T
T
N
U
F
 

P^
TU

ff
N 

I1
»K
>.
 

N
T
E
P
S
)
 )
'
*
 

K
)
*
P
U
(
 

- 

K
) 

- 

• 

« 
. 
 

. 
• 

- 

» 

• 
. 



. 
* 

WE—i mi   ,. 

,    ,      _     _    . —r m.... -       , .,„w—- 

• 
* 

j 

Ö 

Ü 

a tH 

o • 
•-H tf> 

• a ^- CM - • 
- e> CO *- 
» 

•> 
r- a 

en *— V) •-• 
r- en a u. O 

r- •— ai < tr 
z •• M u •- 

,. 
-.-• © 

o CNJ •- u • O en 
.J *o o a •- »~ 
t/) 0—    +• Kl — » c IT. O 
D- tf>  — Q V •~    —•    r-{ CO O O »- 
U.I CM CM •• 0 to U*>   ^ o •-< 
* ••     » *«. » CM CM »O • o o 

10 CM *0 (O < •    • CM • o 1- - o O 
a * »~ r- •> f*'. CO «~ 11 *•» H 
UJ O V? « D Is- r- a -• o ,J ••• 

LL t- — 3: lo- CM »— •^ •. w 0L a c < c *~ 
CC z h- •- CM » » CNJ <\ Z »~ a •- o •-• 
X ft •   » t" CM V.v •• — aw. »~< »— »-• •»* 
< 5. O fs, lu •-< a • jj ^< u 
X CM ir CM o o »-• •»* aus o o H   ft- K 
*- r- •x ~ »-« a JCO au* »-« • •    • • 
*• w •^ v » #• < a — •• c I- o »•- 

a c a.  • a ^-. rr. !»! * « o •7) ÜJ XD U o 
?L ••* •• •— c en «. »-< — UJ   rH a • •    • • 
CC X — CM • r- *-« * »r> ^ •> iu *~ *^ #•»  ** CM — 
»— ft ir w c «_• -J —. CM a m z a a C   0 •-« a 
« c. CM U »~ D •> h- ••   ft CM w- DOC a. o 
a *-• w K £ .1 < • C-. C3 — z »-• *-< »-. »-• c -« 
»- z u.   •• a •• 5 CNJ h- ^ a ^» •— a Cr r- a a K a 
u. •• IV O C »•~ »-• •« •• a Li r-< f\ L. O \.'> c c o 
»-• z < T 2^ e<*> -J v0 CM    ft  fv • • U •—< »-< •-< •- c •- - 

V        • D ^ ft: •• r- » •^ •• ^J •-. r-t CM u • » •> •• C'   • 0 
\J       KT. CC <    •• V.' w -1»~ Mv^lLll. r«? y: o _i »J «J „i •1 c 
hi     a sr \~ c o »• ^- — CL ^- »- ^ V t~- » i- » ~- \- .-. 
CO U. s. •• *v —> a »-• v C   >v V *s •* «-' — •-• •-* •-« »— •-H w.   £V 

*-> z ¥- -~ v^ a •N. v. fc' a _J . J H *-* a — a rn -I ^i .J >i r •JC 
r-n v V- V H 2? < c a ^v < a .J r- r-< v CM r, v •-- , i .j -i ~i + 1- u •-* 
a    VJ T> CM D •> \.J C. IU u u t- 1) > •• a j »a L. — • •.- V    ^< _J c —   •• 
KlUU: 0 ~ a 2 \r. •— o z?o _J s • r-< n   •• CM  1' I-" »-< CL Ü a r.. » • a. •-« 

Z X z -J z * o. ^- a ~>* n> •— »- *— **•   r- »-« ~~ U • UJ t* u: r-' • ^1 UJ — »-• 
»-. UJ •—• -j-« -- UJ c o a ^ >- ir; II »- r-i    i: •- CM •p C cr •— a — ,.' K i> a »• 
h-  N. V < v CM *v V v. V»   N,   V. \ ^»»-. r- N •• c\ V    » c. ft UJ •— lL •-  L _• ir- - — a •• 

D z x z 5 z * Z z z z z z ir' fH    Csl • - ;•'. , .  ».. >: f\ 11 • u < a < 1. .lit-    I- i.' 
• o o < o \r. O vC o o Q c o c C- «^ .«. •-. %: ft-« jS > -J »-« i »   ' »- — . > c: j •- %r •»• 

Dflt £ > >: K :• w •V 2 5. ^. äL :- > ^      •" t-1 «i I' '<! i; v K »- • •« ^,. II «w.     ^- \ i - «-•—»-. 1,' 
nco s v- 21 «> 2 0. :> > ;». ^ s: >• j.- II         li • i — «M w- I-- •— o _J *- >" t 
aD c »- O z o V o c c o o c c •-* CM  C r- V C S: N.' z .." 1' I- u < I:.   1 J c L    -•     H 1! 

*/; U *• u z u a u u KJ U U V^ v.- ^ 5 f J» o r v' a u .J f. — • --. •-• • -.   »1 ^i r -. ... v c 
U * *— rH 

»-- 
U. . 
CC O 
»"• r-« <J in r » « 

- 12*';  - 



* 

c 
i 

' 

•• 

o 

o 
r- 

o 
ID 

CL 
O 

He 

S 

£ 

ft. 

ID 

I 

o   . 
»- c 
c 
- c 

o 

O 

ID 

CL ~ 
a a 
-• a 
es -« 
Ott- »-• o •-* 

t-   ~J  w 
— r- ^ 
-* — CL 
-J -J v 

' 

IT 

O 

o 
I 

* 
>- 
H 

c 
Ü. 

u.« 

r- •— *••• r 
I -J    *•    I 
JJC>- 
h- —' ll. * 

. >-• ft. • ••- 

C ~l Ü.« >• »- - * t» • 
r .j cr sr v #H ff 

II •—    »-•      II i—    r-     i—i 

H i M- V «   »    I- »-• +   r- 

CHu.li  I-  CU.   ll   li   C C H-   ll 

ft- - o. 
o.  I © 

— a 
•» ft c 
I - c 

-J fc: C 

•J • I- 
-JI-- ST 
•  Z  w 

r- ~ 0 
VD ft  c 
• ft - 

»-• h- 

2: ii t-*     ?• 
L.    II 

+ 
D z 
Z »- 

v 

u.. 

c CM  V» 

r-i cv. 

+ 
»- C 

— Z  K   et 
— II II 

— Z C  Z 

• o 
: K 

:    Z 
|      § ' 

< 
e-l 

• 

o 
o • 

Z •      K «   , 
2 C5 

0 

• • 

X 
II 
x 

•-• 

• 
Id 
-J 

*•* *-   • 

ft a ~ 
o o a 
— — o ft: ft: — 
o o K 
•- •-! C5 

•>   t- ,_ 

r- I- - 
Z Z >~ 

C ft 
»- C 

•»« 
O ft- 
O e> 
»-        «»    »•» 

>-     _J    -. 

ft a ~     K 
Q. or o.     v' 
h-Hlil « 

w tr.t u. c:     u.» 
z 3F »- u. + • 
•-• ii ii h- h- h 
£ £ i- - 2TZ 

•H £ Z Z H  w 
H   C  — <Lr-L 
X \j 5 »-«.-,£:,_, 

•- V 

Si 
ft. 
> z 
* i: 
x •- 

0 Z 
II C 
ft t- 

C 

hi 
ft: 
5 
I 

o 
»-4 

cr 

• o. 
C J ll 
r- K   ^ 

•- Q. 
O JQ 
C   JM 

— ct 
— ft. o c u; « »-- o: • 
LL »- m 
»- u. a 
• r- lL? 

U-  -. 2 
z: v. — r- 

*- < ft. o 
— — UJ »- 

u 
u. u. u o »~ *-• a. o 

ft 
r- II 

ft o c 
ft- 

o e> 

•* «/•/ 

O Q. 
* tu 

CJ z 
lU ÜJ   •• 
D   • -) 
2D»: 

z     ^ 
on. a 
o-. a 

: 

- 125 - 



—rsr 

* 
*•• » * 

*• 

• 
laMHI 

O 

> 

! 

I 

I 

• 
• 

•• 

* 
*       «J- 

o 

o. 
it 

*-» 
ft 
O •— 
ft 
o 

IT. 
CL 
It z 
**? 

->ft 
— li 
Ml- C 
O li   2' 
O ft U 

Ü 

• 
• 

- 126 - 



—
r

 

n *
!
3
P
T
C
 
O
U
T
P
.
 

X
R
7
»
D
E
C
K
 

S
U
B
R
O
U
T
I
N
E
 
O
U
T
P
U
T
 

C
O
r
/
v
O
N
/
E
X
E
C
/
N
E
P
S
»
I
F
T
R
*
I
B
M
R
»
T
M
A
X
B
F
 

•
t
T
T
M
A
X
 

C
0
M
y
0
N
/
P
K
G
C
A
L
/
P
K
L
#
P
K
G
t
P
K
E
?
P
C
C
E
P
N
C
7
3
t
2
5
)
 »
P
C
C
E
P
S
(
7
3
)
 

C
0
W
0
K
/
F
K
T
1
/
F
K
T
»
Y
N
»
F
K
F
 

C
0
M
M
0
N
/
E
P
S
C
A
/
P
O
C
7
3
J
*
P
I
M

 7
3
)
»
P
(
2
»
2
t
7
3
)
»
P
Z
(
2
»
7
3
)
•
I
G
R
I
D
P
 

C
O
M
M
O
N
/
P
J
U
C
/
P
P
<
2
»
2
§
7
^
»
2
5
t
»
 
P
P
Z
(
2
»
7
3
?
2
5
)
 

C
O
U
P
O
N
/
r
N
P
U
T
C
/
D
,
R
H
O
,
T
C
(
2
)
»
M
(
2
)
 •
I
W
<
(
6

 *
 2
)
»
 

1P
?C
D

 t
 *
•
 ?
) 

• 
* 

9N
^
U
N
C

 •
 N
O
•

* 
T D

 9
 D
P
M

 T 
0

 ( 
7
2
)
 

C
O
M
M
0
N
/
U
N
C
O
N
/
P
U
P
D
»
*
D
D
t
P
I
C
Z
B
»
P
l
C
I
C
C
2
»
2
1
 

1 
»
P
<
3
i
J
»
P
<
n
i
F
R
,
P
<
D
?
F
R
,
c
>
K
j
!
A
(
2
*
2
)
 

C
O
M
M
O
N
/
 I
 X
P
U
T
T

 /
N
R
U
N

 »
N
!
D
*
X
I
D
<

 7
2
)
t

 N
T
E
P
S

 »
E
P
S
L
O
N

 ( 
7
3
)
 •
 

I
N
N
t
 r
S
M
A
L
L
(
2
5
l
»
T
A
W
A
R
E
C
2
5
J
»
F
(
2
5
>
t
T
(
6
»
2
»
2
5
)
 

C
O
M
M
O
N
 
/
N
U
O
U
T
/
P
K
3
 

C
O
M
M
O
N
/
S
T
C
L
V
/
T
I
M
S
I
C
f
2
)»
S
T
C
T
I
M
t
2
»
2
5
)
•
S
I
C
E
P
5
(
2
f
5
)
 

C
O
M
M
O
N
/
N
U
P
R
O
B
/
P
K
B
G
D
E
<
2
5
)
t
P
K
F
G
D
E
(
2
5
)
»
P
K
B
G
O
t
P
K
F
G
D
 

D
T
*
E
K
'
5
I
G
N
 
r
C
O
U
W
T
(
2
5
)
 »
L
I
M
Ü
P
C
3
)
 

.-
>A
TA
np
7P
.«
P.
P)
r
»
»
n
p
?
P
 »
B
P
1
F
,
R
P
?
F
/
6
H
P
2
R
 

•6
H
P
1
P
 

»
6
H
P
2
P
 

I
6
H
P
1
-
 

»
6
M
P
2
F
 

/
•
(
T
C
O
U
N
T
(
n
«
T
«
l
»
1
0
?
/
l
»
2
»
3
»
4
»
5
«
6
»
7
«
 

. 
O
A
T
A
 
(
T
r
O
'
J
\
T
(
 T
)
»
T
a
n
»
?
5
)
/
!
l
»
T
2
»
1
3
t
l
4
»
1
5
»
1
6
»
1
7
»
1
8
»
1
9
«
 

] 
*
?
*
/
 

v.
'p
rr
F(
6»
2)
 

2 
 
 
 
F
O
R
M
A
T
(
!
H
1
»
4
7
X
»
2
E
H
A
T
A
C
-
2
 
D
A
T
A
 
P
R
O
C
E
S
S
I
N
G
 
M
O
O
E
D
 

W
R
I
T
E
 
(
6
*
1
)
 
(
X
l
D
(
I
J
)
*
!
J
*
l
t
N
l
D
)
 

! 
 
 
 
F
O
R
M
A
T
 (
1
H
O
O
*
?
X
»
2
.
2
A
6
)
 

V
R

IT
E

(6
»

1
1

)C
O

P
M

ID
C
IJ

)
•

!J
*1

»
N

D
P

M
ID

) 
1 

1 
F

O
R

M
A

T
C

<
!J

6
X

»
7
2
A

6
) 

1
0

0
 

Ik 
  

  
 •

 

8
»

9
»

1
0

/ 
2
0
*
2
1
,2

2
»
2
3
»
2
4

 

T^
  
 f

.N
.G

T
.1

0
) 

If
V

J
N

T
iO

 
L
T

M
U

P
d
 >

**
! 

fi
n

   
TO

  
 1

2
0

 
1

0
0

   
 I
F

   
 (
N

.G
T

.2
0
) 

•C
O

U
N

T
«?

 
L

IM
U

P
U

>
»

1
0

 
L
IM

U
P

(2
I«

N
 

G
O

   
TO

  
 1

7
0

 

G
O

   
TO

 

G
O

   
TO

   
1

0
5

 

. 

I 
n

tf
fc

j 
m

m
 



. 
- , * 

• » 

•! 

'*"<"*—*.:—1 .    I 

I 

a 

X 
O 

fv/ 

CM 

K 
CO 

%r. 

CM 

«#• 
fH 
2" 
H 

CM 
2" 

5f 
N 

I  ) 
%T) 2: it "1 1 
u; •— •> *^ » •>•« » 
-J ^» c •> CM »•» rvi »-» 
O ~ CM r. •-» ~ -) 2; 1 
a: CM 2! I "i ft •• • •< 
< •- ft 

r-< •• 
* 

•—• 2- 2* 
J   II Z K • II CL II o- 
< It r-» r»" W* "1 > '1 s 
j-« UJ iTt 1 t—' ^. ~- »-< CO •-« a 
r- J a »•« "V. P: X ft •—« •> r-> 

•-.e r- » C »« r» *- r ^» ft 
2T 2" Is- ^* »—4 *» •> -1 eH 1 rvj 
*- < ir» -) fr rsj m t~< w •— — 

O »-+ o c • «^ 0. w- 0- 
b. or CNJ w X c Is- »•- a »- a 
C IJ- • •- «tf »- u. Z •— 2f 

a Is- Z •• » *- r> •> D * 
• lf\ D x •—1 o o *^ C ^-~ 

cm * O t-1 »-* r-^ VJ •••» U *—• 
z »- ~» U •»-• »•- ^* ft »< w > -« «M 

x z »•- •-« V 2* •^ X «^ 2' tmr 2: o -. w «— o O c> t-< » Ü * c 
2T M C 2" r- • «I .1 .1 r-\ »- 6T .1 r- cr- .J 
ft  ft a t0 O Z m » U" if c. • 2" • •« *D 10 • ' rv I/- i^, 

»/• >< c a .1 r> NJ X n. c G <*• * t G. O 0 —• 0. ü n 
a cv »-• U. VJ a o c* lu tl ÜJ • Q er U u c c. I. i • 
U   C^. Cr. »— Cl. V CO o I H- CC ^: f- V »- 

c o ?: »czitj • ^ *^ • «-» o *?. —« u. •• ^~ •-> — 2* *— • —• ** s *•• 

*•« CM 2 — o «- Ii r-i ~J«t < <, •> • t^ • » 1 «J ^ O «* V r» » .^, 
*c •> i'^ 

II    II    i< 1* x u .-i •» 1! c » .- c\ X •" •• X II C *# * fx r- * 1. c •— » CM •—< » 
**. ~- +^ IL »  r-l C II •i -J 1 D. \f> »-» » U- H o u •^ -J ! a »0 •• II vO u .J 1 a o • II o u 

rr<Nf D »0 «~ •—• *- o P •w» w * »- •- •— w- O 'J w. «0 »• • •— ^.' c «— x£ •— *— r^ 
II   w w  %. 2" — >    • z c »—* s 1- «- » ^ •- o .-» s •— 2' C rH > •^ 2T 
hfififl •—• UJ < C C C V\ * t--< UJ < u ^T r- Li •— «r -? >,< »—« UJ UJ rv 11- r- If !'• — tl I c UJ •-« 
2 D r; D K 1- > z. CM  ~J  r-l -1 -i •- >- »- > f\ 1- l- > rS -J -1 >» 1- r^ H- h r • J -1 r » r«. f-   •- 
o>s ;•- z -* Ct   X l/> 1' II • -. 0' »—. C-: •-• ? C' II 1! »- < • « »—< »- Ii n »- • -. •_•  j- 
c •« — ~ C ft cc C a o PM rv Cr O r> O c c- C o c »-H rv. C- r c ^ c r » -• r^ f C ß c 
*-J -1 JU :s u. «^ e «.' O 2* 2" 3; u. 2* u. r jS L u O 2! >• 7< _•: c >- V, C «. a _s ". ' n :••• v. 

ir c- <• rH c M C c^ c; 
C Cs. eg V IS) •c CM  L* 
r-< »-« 

c^ 
o 
CM 

^0 9— 

%r\ 
•— r • 

i- 

- 125 - 



w* . 

€ 

i 

• 
a 
i 

J . 

• 

J • • IL ' 
. 

1 

• 

X 
c 

x 
CO 

•> 

X 

1 2 

i 

• 
• 

• 
CO 
CNJ 
a 
i 
en 
• 

X 
c 
rH 
• 
c 
r-t  «A 

• 

m 

P+ 
•> 

tc 
X 
(0 
»-4 

• » 

tf\ 
• 

k. 

M 

CO 

X X 
a m 
x * 
I»* •/. 

• 
X 

m 

• 
a 
a 
II 
o 
e> 
CO 

CM 
•— 
• 
X 
CO 

o 
•— 
• 

to 
r- 
z 

^> •— a z rH a •> • X o 
CM CM x O ^»* £ x r- a a 
z z en .J a CD cn LU X x • •» » 10 •> «^« •> «a o 
r-1 s x a *« •> to II •> •• 
z ' Ob) •-* CM • X X 
n M •H i • •«— r- u- •a rH 

"> 1 •> «a a i.: lu rH •> >-•• 

^» •> ^» m en •• s: X X m V 
cv ^. CM •-» rsi x CD a ii n • o 
z -) z -> a m i-i •» X a r-l 

» •> » •> I v «« «« •— C h- a a 
r-l r-H r-< r« CO c N •- a a •• N c 
z • Z •> •• o a • .^: x x Olu — X 

1! C£ N a X u. • a Lt iT> r" O X Z «3- 
"> r- -> »- •H X «~ r- *— •> •> U. UJ «   •• 
•— U. r-i a «-< a t- Ü. •> x »r» X X •-* X 
• •—« • ••• ••I •w»  » 4 rH lO   • a <? 11    »H 

^~ • r* •> O m c» • w • r- •• •> *>rH 
~> 1-4 "> CM a * a CM V tf> u. a x ^~ •- "^ 
•-* w •— •a« I x •> — #». X • o ^ in ••  •-«. 
w a w a CJ CO — a r«. a t-  « CO   • • — z 
•- 0. r~ a •>   •> »•« •> to • It X»n c *> •> 
z w z «-» x o «-. «p» • tc CO a  • u *-• to 
3 • D •> •HO D •- r- K a II   CM • a •> w O. 
Ü *« O •»•» r-* O a •> u. X •- X a a ll r-   LC 
u »-• o •—« •> X • a ^> » c U- o. o X  tl re z — 
t—« «— •-H «»* Da — »-• •— X •> •— X 3. LJ CC- X r.^ VJ — • z W z a. •£ •-« Ü. •^ c c r Dr- •> ^ LL o a » Ü » o I m M    *»4 U —' a O a  - r- U« 3: VJ X 

r~ u -J » U. •J CM    • z • r. o« a •^ X X X X CO «? r- c 
r r-< «0 CO Z CM •75 tO • X tO O «-• c *> •. V r-- tr. UJ «3 X • »^     r 

D 0 a a r.> a o a X ©' a -J — lL t«- o V r     r   »-» •> a X X 
C e. IL   Li o Cf U   li- C    • u ir. a i.' • 0 0 X IT   IT — X c — o 
V r- x »~ r-l Ü. r~ a • a «X. ^* •> ^     •    • c .* ^^ >f c «a — 
* *•» »- Z -~ » ^» ^» ^» z ~ »N ru - • b. a •> r- r- o  * o r c-  «* ^r. 

(H _J •t «a • m •-• -J «st «c «» tf\ — o a * —.»-« — •• — e < LL. a CM o o o <«•• < c\ 
M a «— • fNi e-H    * M c «»» » CM r-i    •> a, x x r-l O     *• r- x o e- x • X iT\ X • X   • 
J i c <> • II o i.. .J 1 a <» «> It o u • Hfft ii   » a •— ^ r- LL f- n II O   rH » r-l «OrC 

c ;*t o • - •»• —> c —* w vC •—• «^ D *c w  » •- o s: u. •w- «c •— •— w   «^ o •— —   «w    w 

c r- V •~> z c r-1 2. •»» Z — r- X - ff) c: »-• — • r-COU. r- «— r- r- 

M*. * • — UJ UJ 4 LU »-« h- * a I. IT U_l •— UJ < o c w »-• o < ll t—< <  n C\ lü < -» U.I <  U   <  U 
r-> -J -J I- r- r, i- r- r-i -J-J r- •- fM r-  r- r- •£•  r^ r-< fr-    •> c i  r- -^ T X X r- >. »n r- ^ r-  ?    K 

1' M •— •~» »-• Z i: « »—• •-« 04 2. •— jy   * -.  CM ^ a »-. x a a P •-« Ä    • •-« rr .- a •-• 
c r— «M *? Cf CCSf O c •—< «* r D c o C a o ü. Oar - Q c» a V O X X a o & PT O r» O f> 
t z 2- :* V OSUC 2' Z «: 3. C. 3B *~ jäÜ.   H o :< a • L jt 0 a r- h- :<u u. 3: a 3tf u :* 

He rH cv. rHC\ rH 

* c m o 00 O O 
CM O cv r» O o c 

r-« »-i O 
rH «r 

CM o 
if 

c 

- 129 - 

• 



"fc****H»»BrJr«r»r«»._ 

IT 

ü. 
II 

a x 

X 
m 

ir 

ü II 

z* 
o 
Ui 
u u a 

2: 
o 
-j 
in 
ci 
u 
X 

— 
X 
»n 

tu 

m      II 

o 
X 
er 

X 

Z 
O 

G er. 
I» a 
i u. — f« 
y        r-l fSi 
#>^o • 

r • KM*> C 
H   ••   • X 

•— o o »-* 

10 
o. 
Ui 

U 

z 
o 

IC -J 

'. . 0 
h- Ul 
z 

II   » 
»• o 

I! 
c 
*: 
a 
x 

x 
in 

u m 
V • 
• u. 

C'   l' 

*r. 
-J x 
v «r 
o   • 

x 
^^ ^ • 

fSJ r 
C     * 
r c 
» T 

CNJ 

o*. 
X 

~ tr» 

~ X 
O C 
»-- CV 
tr. + 
>'. r\ 
»- • 
i- ir> 
•• IL. 

U •-< 

t* V 
>   X 
*-   f 
»-  •• 

x 
*- c 
r •-' 
O • 
c- C 
•• 3 

c        o »-«        »•     »~ z 
•r ui i«.' < tf\wi  < u   < o 
ri-i-j fr* |_ |- 3. i» } j) 

,«   —     fr- _    »-.   ££    .—    £    f. 

Ct». ft* c ü n i> O f O ii 
C >: !« L. O 5S 'S. ü- I* li- 0 

ü 
c 

c tf- o 
r 

r- 

- 130 - 



< 

a * »— 
Ci »A Q 
•-« cv O c 
a ~ »-' cv 

«^ O ft cr 
*— »-« K ü o   . 
t* •>»-» •— K 
r- ^ IJ. « 
«- —~ r < fH o 
?' cv r- »-« •• o 
o » »  •> •-« 
•J \0 C\! — > •"• 

• V; — •»-- — c »— »^ 
«— ß. *> v r< r-i ** X 
CM li   CM ft 0    • K <• 

» »   * •• » m if«   II > 
o IT- cv < ~ rvj X »- 
-^ 0.   •> •> c^ — o< K 
V U  *c Dha 1- 2 • 

L- 35 **  1-  w •-« •> CL » »•• 
to »-« csj r H » CV h- o »- r~< 
X •> 1*- « • VJ •> to o *- 
< — •^      «K     «X ;> CV n »^ u 
£ cv C? CViT •-• — S »- l~ 
»- »_ »- h- CV JO    » • »•» — 
» £ *y w _. • r ^^ O 0 r-4 

o. •• ci ra. 0- — O c o z 
>. <- Q » -    * > t<" r-\ c »-. »-. 
CD CM * X  »- »-< t-   - •-« IV 5. 
»-« w C    • IT\ .J »- if» • c < 
* \J *-* C  CV •> I) cv >c o- • 
tt I-- 5. »~ — <" c.  — •» u>  •> UJ 
h- » a :? • -. li » c. e. c •   r* c 
U O t:   • 0: •- »- t:J f.' H *-•   •• • 
»X IE x H: < ^.1 C» f < ^-" C    r-4 #•« 

vu » C" •* z> JP*- * r- M o: o c > CL 
ÜO %ft •> V; ä < ") — u. O IT •— »--   •-< c: 
WC* CL r> X 2:  1- » C ^- *-» »— o & - »-. 
r>- f.: •s 15 v»   • • - r_ *•«. C:    *  »- < h- c •- c>- 
* c>; i:' U Cr- h  ~ *v v .j H    T~.     t~ s L »••    • O rv 

r- o x 1- *! »- ^ £ «^ o. Ü.    •    • •-. — ' •• t- •-. »-• *•* 

K       U 5 •• 2 fM C: o » •" —' C -J *• IH   .J •-» » *"> 
XlL' UJ Ci :? et ~ »— tr >J • X U » >. *   • 10 »— •• 

X X *: • s-  _J CV n :J — r1t->      • r. »—« .-« X or »i r^ 
-« bJ •-- — ••« ,J c L.' S •-> *^   —   < r *- S  «r U. u < ^> r- •—• 

• K  V V CV X < \ v.  *V •-- ^ 1-   5 > V ^ ^ '-> _. r< 1 ^ *-• "— 
U D 2- X :<: •• * > x ^ 7!. & CY > 25   II   •— »•- JJ* — 1- i" 2. < C" Ci C- n V 
DOO< O *f> (.. if, C a c V K-- tl •- X _' •—• »-  K »-• •- > »- — c j: 
— cr >: S 3 — li. H 1* Ü   *rJ C IL < II   < — U" li *» %— h- H ^- • a" U CV -J r- 5    r- •-« 

cr. en > h- ^« C. >    » •*• 

*>   *> •—• •—i i" M X *-• ?.' ?- r~i »—< »— II .1 li u II 
ODO H- 6 S* C Z c C Ö li 11 V-. >. ¥- U. C > U   U c C L.    II ii li m < Z- c\ C i- 

«A U •• U ft. V-- £ L L^ KJ •— *^   -J ^. H-  •- c •— •— »•• KJ ^ •- < ^- 1 .- c. - •- C U 
\J * r-»          »- 

lt 
CO 

«T < 

1 
c«' o: 
»- ^ 
u r. 

it n 

I 

- 131 - 

i 
~r 



»•• .    V 

0 

o 

5- 
V- 

»-   * c 
II   r-   II   »^ 

O r-. D 
"•> — •-  —  ~) -) 
a     •)     v  *e :? 

-••-3c:*     or - .. „-. ^- - 
II .J II    II II  — -J •- C-   II   II II  <-   11 
D < *T <\ C   T V < U.   ii  D «N C >- * f C 

•- I- V 
?    •• Q 

•» ^-'  II 
•> -> • 
r*    *  C 
II  »H   || r- •-• #» tH 
^ •-   « II «.- r~  D 
»- ~ ~> — t- v. •> -) 

yr   •> t- »-• >. •- fc. £ 
—  fs. >'-  Sä  w 

II v .J D 
>•  V < L    2 
v e u a L. 

J 
o 

- 132 - 



• 

. 

. •  . 
—•R«D*P 

c 

r- 

o 
u 
o 

if> 
CM 
ft 

a. x 
it < 
U 2 
KJ »- 
ft •> 
•• CY 

lu- >- 

c •- 
•• •• 

c 

#> 

^» u 
l   C- 
c. ^ 
e „I 

Cf u 
X\J 

0 

*: 6 
••- ?: 
< ?: 
> e 

ü 
r 

CM 

*0 

m 
r- 

O 
-: 

0. 
u; 

•> 
\n 
o. 
ÜJ 

•-« CM z? 

CM r CM 

CM 

O I 

es 
U 

ft 
£-' 

<• c 

c - 
• K 
r + •« o 
?' •-• 

r • 

•• *°) 

v.. E: 
I'" ir" 
lj s, 
(2 •- 
z »~ 
y c. 

IT. ~ 
CM o 
•• CM 

CM •• 

vo r- 

••- CM 

—. fvl 

m r. 
CM JL 

lu 

c\ 

*0 C 

IT' 
CM 

t: r- 
L"' * 
< CM 
i: * 
<•(-. 
v» «-• 
• CL 

IT   *V 
CM \J 

.i i 
-J o 
< 

CM 

<<•* if 
r*- cv 

c 
ii 

r 
v 
•> 

c\ ~- 

b. 

2T 
— f-« X 

j   j;   w 
o. P. 
v c 
Q   V 

^: c «-< 
f", O Z   >i 
•- 2 ~ ft 
• :•. 3« •- 
>• C u u 
?' U ft •-- 

II 

CV * 
ll 
ry CM 
>. 
c o 
»-• c 

II   II 
CM r 

CM 

V   <•   — 

CM  C\. w-   CM 

c c 

^. 

c < 
z li 
•- u. 

CO 
j x 
~j < 
< ^_ 

G 
II 

O 
d 

2: 

c. II D. 
IT* t'J 

U.U < 
2' a e 

..I 
< 

c z 
h   2: 

C *-- 

C   0 
»--   r-4 

-J   J  »~ 

<   C 

Z3 C 

-• -J 
•J -J 
«; < 

ir o 

U C 2! 
D   ID U- 

- 133 - 



• 
• 

t &*•• 

rw«w ••• --*-r. ••••,-. ..,*,m**i*0-*>MQ0K!i- 

9 

m 
CNJ 

0 

ü 

><' rH O. 

L   D C 
Da u 
• 51 •_• 

C 0. 
XU >' 

z: c 
• •-   N. 

»-• D ST 
DC C 
CL tt >. 
area s 
-• D O 

K 
ti- 
er 

5L 
If 
»—I 

ll   * 

L I- 
•• ü. 

2* »- 
V   • 
*  V. 

H- Q 

li    2r 

+* U 
•- L- 

lt. ü 
v. N 

o o 

c c 

to 
r» 
sr 
o 
•J 
V) ~ 
C If* 
lU CM 
»  •• 

~    a * 
yi ~ i  
»- CM 21 K- 

CM 

c: 
x 
<.     ^ ~- 
5"      CM O 

•• Q. 

CM   #• 

U »- 
I- 5 

a 

CM in 
r- CM 

a 

•-. IT. 
U. * 
< M 

«~ a 
o u 

m 10 
CM • 

a m 
d CM 
h- * 
10 CM 
•-* •-• 

:E 5-". 

o U-     © o 

o 
a' 
c 
v, 

D a 

CJ 

x <*» 
<* if\ 
n CM 
»-« •.- 
Z" LL.' 
•• £^ 

~J .5» 
f.' < 
5" •- 
V» •> 
I- — 
v- in 
D CNi 
a — 

m * io 
CM \i>   * 
•> CM ~ 

CM — CM 
• a. ~ 

xO Lti u 
— c-: — 
to •-< io 
•- U. 2 
>: K p- 

»•- —i 

•»V   CM  V   < 
X ^   • Z 5L 
<• O C C t" 
* ? — :: »- 
h- s o ?. •« 
K C v: c 5.' 

CL > 
»- .J 

CM 

^. IT 
II — 
"> CV 
•— •• 

*  X 

•--  V. 
•-   Cv 

CM 

II 

CM 

V 
7Z 

ooo 
u u u 

— -* * x 
L- t.. CM 2-. < 
I-  Z *-     * r- 
V — »-•  «^ V 
Ki-Ci" r 
-j c> H I"; »~ 
r^ •— s^ CrT # 
>• i X 
^ ?.' 2  - <1 
C"   O C    r- r- 
v •- •-    ••*-*• 
K t" t*- if »-  » 
c z: x - *. - 
>. ii.« u. r.. :• > 
:? s s < & is 
c •- »- li c - 
ijßCß U   5r. 

>: 
CL 
O 
^: 

I! 

IT 
r-l 
u 
c\ 

X 

*- —     — c 
t-4 w        CM • 
5 CJ-     — iT- 
• »—          L/ rN 

II 0.   •"    •> • 
^ o *- — x 

« W     y£    r- C 

-< fj CM ^.' 

>/ u- r - 
c. 
o 

X — 

CM m K- m 

!><(£< 
C\ tJ C U 
>~ ct. f cr 

# 
X 

C u* 

fi ü 

O X 
I. •-« 

h« r    r-i   r- »-• 
^  » — »- £f 

• li 

»- in 
< — 
CC < 
CtJ 
lU   C!' 

t 
c. 

< 

••   1." 
U    i 

• 
IM 

t'.  I< 

CL 
<   Li 

— C 

rM — *0 — *0 
»—    O    T-l    f<<     t-< 

w •- V     '   lT> tr.   IT« 

1    \-    Z'   —< 

I:    C 
r- c 

li c c:» o c. 
CM < < < < 
?--   ll. U IJ.I ll 
^ r CL cr Q 

CM 
C if < 

- 134 - 



* - 

0» 

• 

: 

• 

c 

! Z 0. Z X 
9 i «-» * * rH 

»-•1 z *- r-H •• 
i •> 11 • z 1 II X 

*• r-' m • *—< rH CM 
->   * a 1- •H ** ^ 0 *4 
»-*  ^^ c D II b. »«i O r> 
w Z z Z •H. • z z LJ 
b- Z •> s: 0. «* z « a: 
»   •> *•» •—1 O -> #• *• < • ^» •-* r-> ^* z •-• r-i r-< 5; 
1  II 2: ~ Q. » Mi II ? ^^ < 

• •—  rH Z £ C *-. ÜJ r-1 z h- 
w   0. •• Z 1- rH cc 0 •> z T. ~~ 
bJ ID 
ft Z ~ 
<   •• Z 

II   rH 
^   II 

10 

S Z 

< 
•< 

z 
•< 

rH 
•^   II 
Z   r- 

•> 
rH 
II 

r- 
1 

3e ~Z CO CM •> » 1- *-» Z 1/; CM r-t b. 
< r-   » •-« 0. ^ fNJ » r-4 •• •— a CM # 

*» h-   >;  rH 2 0 Ü. w- tf« 2 rH   >• 13 • «~. 
CM       C •• Z  W • z o £ ~> Z It       • z r- "1 
>            H- -^    » f\J «»»   » z H •—t •• CM  ^• •> X r-i 

z     z -> ~Q. rn »* •> r- w Hd    H '^ ^» r-i •— 
•»        » •-   II  O 0. CM 10 u -J II c a CM — CO •• b 

r-H     t-4 w   t-^  Z O >• K •-1 ~i r-< z c s- - • X ft    — 
>     II JW   » z z D 10 < IO • z zoo in f~ 0 <    *^ 
z    a _jr- r-» »    « z » 2 »—' ^.   » •«   • c- LL CM ?: v- 
•>       r-< <  5.  CM »H  rH 9E »— 10 2 CV   rH rH >G h- 9> •• <   • 
2         • 5 •• k. *    II »-« r-< rH K r. >  * U     .H r^ r- r-   C 
2        — to ~Z r- r\i ^* c C a. •— «— Z   rH CM U. U' ti Z ••   rH 
•    c <f I-   n    * co co a £>' c 0 m rH * 10 10 «f» c »-H —  b. 

%r.     *- ~   ft  rH »-• »-« L> I.. r— z — C r— »-« *>H      •• CM z O "1    • 
O            w O * C  II X 2. Ct rsj » tO V5 II    2 >   K • 0 0. — X 
lu       O h- — Z r\i w      •> G. «^ U c rH CL 2' IM   — »f- r- »J 0 «v IT 

f-     •- •-*«/) to -> < u. •-. t" «^ a. * y. to •"•  rH U"i CO »--. «J .-• 
2;      X 0 O »~   r— t-i »~  CM U  H- •• 5! Z r- •»• »-• CM w >.- a cs: -J    w. 
•       <- 5" O " • >r 2L ft 2> -J    •> ^~ c •-« «v •• 2 > a v —~ UJ c < t* 

2.        •• O »- Z r-,  •• r- O i^ • c C c I- Z r-l •   r- C" cc Lr> X I S.      r 
12       C \j 7 « C t> r--   Z « r-< C C' L» c to •^ 1— z  • ^_ O 0 a CO X 
ry ~ »_ .. _J a _• •- CM ••»     •> t-i n Z ^~ --• •-« -J •-• CM ** •« 0 I . -J r »> »- <? 
2 m 2: c- u. IT. r L —   CM :i tl •• c 10 10 :> (1   — CS,   r- iT t"> X K •    » 

•-« Z h- Q   - C" r- L- y- — t". • s— & -— e • L. »- a r- CM -) C\ 
«-If- ~* «-» • Z I«    H Z *- CM I/S D c H L CM b. r- 2 ~ rw < H» LU m C\j z »•4 *~i 

c + 0 0 c r   »-^   «—     •> CM 0 ^- zo ^"J z »•^ r-    r- w *•  CM CO    * c » » >• ~-   • 
ITC4 u' ÜJ r- CM — CM in .1 c 2 rv, Z • CM D  CM •w c\ m *-, c _J 0 0 r-  O r-4 p* >; 
*x  •  • • 11   IT.    •    + •• >: •— •-<   •> S c in a m. •• r      r 2L Zl (.' C^t X r X II c° 0 

r~ rH r- »-4 L. —   * ~ rvj r-i w 1-4 »— £r L- U l:      * bJ z   » »- f\   r-4 W   r-. c # r-< # rH ") •> Cs; 
r—« •»*   r-   rH ^ — r-i Z tO r-t t"3 r\w C  H »- U. ^» D I"' rH D in •—•   r-< JJlT    H to w- u O «— v£ •-« c ^* 
•~|~      W     %- :_•> H?M «»• »-• c c — c K Z 2 Z. rH 2" r* z •-«   *- »-.   r- |! «^ r- «- »- — »•- 

< KG—   • 5" X c 0 0: t »-, ^~ »-. •— • -• O >•   — * 2 2 < r"* VJ < UJ < Cv lL   < 
C. 2. C C 5! rH   O   ••• *- O H r-i rH  C •-• •— 1- f-- 1- C r-- f- cr c l—< *- c r- :>- -J t- s •- >: CT *-   > 
<ft < < «— <     li    h- < h- < lL •»^ Z «c z< z y- < 1: t- < r- c: Cl • -. &r Cf — fv 
b C u  ü. L. O  ÜJ  ~> w LJ — c 0 u- < b. c c CluC O Z b. -) w   U^ *- C C- Ci: O c 0 c K c 
DL   D   ft •-» O Cr. »- — a: — C! C< ex •-- •-• u-^ u a u c U_- OL »—• — r> •- b. L IS Ll- ^  IL 0 

»1 CM * * rH CM * 
%r 0 c r-- f\ 

IT e 
c 
r • 

O c 
r-1 

c\ 
IT 

C rH CM' r 

- 135 - 

_ 



c 
u 

» 
 *

. 

V
?
T
T
E
<
6
»
3
4
)
 

3
4
 
 
 
F
O
R
V
A
T
(
l
H
0
«
3
7
X
*
7
h

,M
I
S
S
I
L
E
»
7
X
»
3
H
A
/
C
»
6
X
»
9
W
G
R
I
D
P
O
I
N
T
»
3
X
»
 

1
2
0
H
T
(
M
!
S
»
A
/
C
»
G
R
I
D
P
O
I
N
T
)
»
6
X
»
1
2
H
T
I
M
E
 
I
N
 
F
N
V
.
 )
 

N
T
O
T
C
D
-
N
W
1
 

N
T
O
T
<
2
)
=
N
M
2
 

D
O
 
3
5
 
I
l
=
l
»
7
 

M
I
S
=
N
T
O
T
t
I
I
)
 

D
O
 
3
5
 
1
2
=
1
»
V
I
S
 

D
O
 
3
5
 
1
3
=
1
»
N
 

3
5
 
W
R
I
T
E
 
<
6
»
3
6
)
 

1
2
»
I
1
»
1
3
»
T
(
1
2
•
I
I
»
!
3
)
»
T
T
M
I
S
C
1
2
»
I
I
»
1
3
)
 
 

 
3
6
 
 
 
F
O
R
M
A
T
(
4
]
X
,
!
1
»
1
0
X
»
I
2
»
1
0
X
»
I
2
»
1
3
X
»
F
8
«
3
»
1
?
X
#
F
8
.
3
>
 

f>
0 

1f
>0
 
T
l
=
1
»
2
 

M
!
S
-
N
T
O
T
(
!
l
)
 

D
O
 
T
O
O
 
1
2
«
]
»
M
I
S
 

T
O
T
I
V
F
C
I
2
»
I
!
 )
=
0
.
 

D
O
 
1
0
0
 
1
3
=
1
»
N
 

.
.
.

 
T
O
T
I
M
E

 I 
1
2
.
1
1
>
=
T
0
T
I
!
S
E
(
I
2
»
I
1
>
+
T
T
M
I
S
(
 I
 2
•
 1
1
»
 I

 3
) 

C
O
N
T
I
N
U
E
 

W
R
I
T
E
 
(
6
»
3
7
)
 
(
T
0
T
!
M
E
C
I
1
»
1
)
»
I
1

 =
 1
»N

N!
1)
 

W
P
I
T
E
 
(
6
»
3
8
)
 
(
T
0
T
I
v
r
(
I
2
»
2
)
»
I
2
=
1
»
N
M
2
)
 

F
O
P
^
A
T
C
1
H
O
,
3
1
X
.
1
3
H
T
O
T
A
L
(
K
»
1
)
 

= 
6
(
F
C
.
3
f
5
X
)
)
 

F
O
R
V
A
T
(
l
H
O
»
3
*
'
X
»
1
3
H
T
O
T
A
L
(
'
C
t
2
)
 

= 
6
(
F
8
.
3
»
5
X
>
>
 

. 
 

..
 

W
P
T
T
e
 
(
6
»
2
0
2
)
 

rO
R

K
A

T
<

IH
0

»
3

X
»

tO
H

G
R

ID
   

P
0
IN

T
»
6
X

»
8
H

A
IR

C
P

A
F

T
»
7
X

»
7
H

M
IS

M
L
E

»
 

*/
*X

»
1
0
H

7
T

tf
E

   
F

T
P

^D
) 

D
O
 
2
0
0
2
 
I
S
A
V
p
=
l
»
N
N
 

D
O
 
2
0
0
0
 
I
M
N
t
'
T
S
=
l
»
L
C
A
P
 

^F
A

D
  
 (

1
1

*2
.0

0
) 

   
N

G
P

»T
F

IR
E

P
U

M
N

U
T

S
»

N
G

P
) 

•M
IS

T
P

P
U

M
N

U
T

5
»
N

G
P

)»
 

«
IA

F
IR

P
C
 I

W
N

U
T

fW
N

G
P

) 
» 

IF
7

F
R

0
 

'/.
'S

IT
E

  
 (

6
»

2
C

1
 )

   
 N

G
P

» 
IA

F
IR

P
( 

!M
N

U
T

S
»
N

G
P

) 
»
M

IS
T

P
P

( 
IK

N
U

T
S

»
N

G
P

) 
» 

*
T

F
IP

F
P

( 
!M

fv
;u

T
S»

N
G

P)
 

!F
   

 (
IF

7
F

R
0

.N
F

.0
) 

  
G

O
   

TO
   

2
0
0
1

 
7
0
0
0

   
C

O
N

T
IN

i.r
r 

tn
f
>

}
  

  
r/

*
^

^
J

T
T

^
^

l»
^

 

2 
0
0
2

   
C

0
N

T
!N

U
p

 

P
~

A
D

C
n
»
«
>

2
) 

  
 (

M
rT

I?
/(

l,
N

C
iP

l 
)»

M
C

T
IM

(2
»

N
G

P
1

) 
»
N

G
P

l»
lt
N

N
) 

TO
O

  
 P

O
O

V
A

T
C

1H
  
 »

!9
»
ri
5
«
7
,3

!l
0
j 

1
0

0
 

3
7

 
3
8

 

2
0

?
 

m • 

•
 



n 

Us
 

2
0
1
 
F
O
R
M
A
T
C
1
H
 
t
3
I
1
5
»
F
1
0
»
3
)
 

R
E
T
U
R
N
 

4 
 
 
 
W
R
I
T
E
C
6
»
7
)
 

7 
 
 
 
F
O
R
M
A
T

 (
/
«
1
X
.
4
2
H
I
N
P
U
T
 
F
O
R
 
T
H
F
 
A
T
A
C
-
2
 
D
A
T
A
 
P
R
O
C
E
S
S
I
N
G
 
M
O
D
E
L
)
 

W
R
I
T
E
(
6
»
6
)
C
X
I
O
<
I
J
)
t
I
J
»
l
»
N
I
O
)
 

6 
 
 
 
F
O
R
M
A
T

 <
1
H
0
»
2
9
X
»
1
2
A
6
)
 

W
R
I
T
E
<

 6
 »
2
0
]
 M
R
U
N
C

 »
N
•

 M
 U
)
»
M

 < 
2)

 •
N
T
E
P
S
 

2
0
 

F
O
R
M
A
T
(
J
H
0
»
3
I
X
»
1
1
H
R
U
N
 
N
U
M
B
E
R
 
»
I
3
»
5
X
»
4
H
N
 
= 

»
I
3
»
5
X
»
 

1
7
H
M
(
1
)
 

s 
• 
I
3
»
5
X
»
7
H
N
!
(
2
)
 

= 
» 
13
»
5
X
»
8
H
N
T
E
P
S
 
* 

»
1
3
)
 

W
R
T
T
^
f
f
t
^
l
 )
<
T
W
K
(
<
»
1
 )
»
K
»
1
»
M
1
)
 

...
 
 
 
 
 
 
 

 
2
1
 

F
O
R
M
A
T
?
l
H
0
»
3
1
X
»
9
H
W
t
K
»
l
)
 

= 
»
6
(
!
3
»
5
X
)
)
 

W
R
!
T
E
C
6
*
2
2
)
(
!
W
K
(
K
»
2
)
»
K
=
1
»
M
2
)
 

2
2
 

F
O
R
V
A
T
(
1
H
O
»
3
1
X
»
O
H

,A
'(

K»
2)
 

* 
»
6
f
I
3
»
5
X
)
l
 

W
R
I
T
E
(
6
*
2
3
)
D
»
R
H
O
»
T
C
(
l
)
»
T
C
<
2
)
 

2
3
 

F
O
R
M
A
T
(
1
H
O
»
2
9
X
»
4
H
D
 
* 
F
8
.
3
»
5
X
»
6
H
R
H
C
 

= 
F
8
»
3
»
5
X
»
 

1
8
H
T
C
C
1
)
 

= 
F
ß
.
3
»
5
X
t
S
H
T
C
(
2
)
 
= 

F
8
.
3
/
/
)
 

D
O
 
2
5
 
I
l
*
i
»
M
l
 

K
W

l*
tW

K
C

n
 t

l 
) 

7*
5 

V
R

 I
 T

F
 ( 

6»
2

6
 ) 

KV
/l
 »

O
K

P
( 

«C
W

1 
* 

1 
) 

2
6

   
   

  
F

0
R

M
A

T
(5

5
X

»
3
M

P
1
C

{»
I2

»
6
H

»
1
) 
  

= 
  F

8
.3

) 
H

O
   

2
7

   
 7

2
=

)»
M

7
 

K
V

f2
*I

V
/J

C
f 
1

2
*2

) 
7

7
   

   
  
W

R
IT

E
(6

»
2
8
)<

W
2
»
P

K
P

(K
W

7
»
2
) 

2
8
 

F
0
R

M
A

T
(5

5
X

»
3
H

P
:<

(»
I2

»
6
H

»
2
) 

  
= 

  F
8
.3

) 
W

R
IT

E
  
 (

6
»

6
0

) 
   

T
F

 
6
0

   
   

  
F

O
R

M
A

T
(1

K
O

»
5

A
X

»
3

H
T

F
^

F
8

.3
) 

R
E

T
U

R
N

 
E

N
D

 

•
 

. 

' ' 

• 

it
«

 



SECTION 10 

AN EXAMPLE OF INPUT AND OUTPUT 

D 

J 

In this section an example of the computer printout for the simulation 

of one engagement is presented and discussed« The inputs and the printout 

for this run are shown on pages 144 through 150, 

10,1 Inputs 

On page 144 and the top of page 145 are shown some of the Inputs of 

the program« The combatants are coded on top of page 144 as aircraft 10 

(fighter) and 11 (bomber) for identification purposes. The range of the 

fighter's IFF is given as 12,000 feet« The altitude associated with the 

performance data of each aircraft is 10,000 feet« Then data are listed which 

in most cases are self-explanatory« For example, t|Qax , the limit on the 

time of each engagement is 300 seconds« Moving down to the double columns 

of data (aircraft 10 is on the left, aircraft 11 on the right) it is seen 

that the avionics data for the aircraft are identical« Each has a detection 

radar with range of 140,000 ft« and half-angle 60°, etc. 

On pages 145 and 146 some of the weapon envelopes are shown« The 

entries of the big blocks of data on pages 145 end 146 t j;ive the ranges 

of a weapon envelope as a function of the angle-off and target velocity. 

The first weapon number, MIS, is 1 and it is on aircraft 1 (aircraft 10)t 

The first tables are for RFl., the outer range of the envelopes when the 

target pulls Gl lateral g's, Gl, G?.t  G3 in the input list correspond tc 

the FORTRAN names GT(1), GT(2), GT(3), respectively. Page 144 shows 

Gl * 0 , which meant the target is non-maneuvering. 

1) 

1) I,e«, in this particular ex?.:.:ple, aircraft r.ur.bcr 1 is afrcrrft <u,';r. 
number 30, end aircraft number 2 ir> design number 11, 
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The last block of data shovm at the bottom of page 146 gives the  inner 

range of MIS number 5 on aircraft 2 (aircraft 11) r.ssociated with G~ (• 4,9) 

lateral g's. 

On page 147 the all important specific power and g. functions of 

each aircraft ere shovm. At the extreme left the speeds associated with 

all the other entries are listed. The second column headed GMAXT gives 

the g.(V) function of aircraft 1 • For example, at 1185,8 feet per 

second, aircraft 1 is able to sustain 4,3 total g's without having to 

decelerate. The third column, which is not an input, but is computed by 
• 

the program gives the turning rate 8. , at g^(V) total g's. The fourth 

column, headed GBIG, contains the G (V) function of aircraft 1, This is 

the upper bound to the total g's of the aircraft. For example, at 754,6 

feet per second aircraft 1 nay sustain no more than 6,2 total g's. Finally, 

columns 5 through 11 describe the specific power as a function of speed 

(by row) and total g's (by column). At, say, a speed of 1401,4 feet per 

second and 3 total g's this aircraft has a specific power of 220,5 feet per 

second. Also at a speed 1,078 feet per second and, say, 6,0 total g's 

the aircraft must decelerate, for its specific power is - 99,3 feet per 

second. Finally, the last two blocks of data on page 147 give the ^ns^ 

and &HXS(£) Units, respectively. 

On page 148 sonie more input data are shown, At the ten of the page 

is shown Oj-n-d) *or DOtn aircraft as ,26 radians. The ancle is actually 

inputted ns 15*, but is converted to radians by the computer prior to 

printing out. Further down, opposite the word KUMIS, is she. n the number 

of weapon5 N(MIS, i) of type MIS carried by aircraft 1 , Here it la 

seen thet eich nircrr.ft carries two of weapon types 1 and 2, end eight 

of weapon type 5, YSTR corre.-por.dr» to vj and is computed by the program, 
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Finally, pages 149 and 150 show the printout (results) of one 

engagement« The whole table is ordered on time, shown in seconds in the 

firtt column under T • The second column gives the range, R t between 

the aircraft* Then the variables peculiar to the bomber are given» They 

are from left to rights 

XB the x coordinate of the bomber, 

YB the y coordinate of the bomber, 

VB the speed of the bomber, 

MB the m-state of the bomber. 

GB the total g*s of the bomber, 

BB the turning rate of the bomber, 

ALPB the tracking angle of the bomber, 

I the ST(i) indicator of the bomber, 

PHIB the bomber's angle off the fighter, 

KB the information state of the bobber» 

The right side of the page gives these same variables for the fighter» 

At the bottom of page 150 the summary of fit* js of each aircraft is 

given» The first block of data gives firings of all weapon types» The 

entry of 1,000*0 for the time of firing indicates th:i the weapon was 

not fired» The TMIS column gives the time spent in that weapon's envelope, 

and the remaining columns give the relative parameters at the tine of 

firing: the ran^c, tracking angle and angle-off of the firing aircraft. 

The last block of data also lists the variables IA(l) , MI(1) , TU) , 

which are inputs to the DP>!» For example, at 83*5 seconds into the c^n^cr.unt 

aircraft 1 fired two missiles at aircraft 2, weapons number 1 end 2, Then 

aircraft 2 fired missile type 1 at 163 seconds followed by c;;t»tW at 190.5 

seconds. One observes that the first firing of aircit-.ft 3 alcit<d it- c«•••• \», 
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as evidenced by t.UAH], «83.5 seconds« Finally, the last line gives the 

tick tine of each aircraft« This is the amount of tine that each aircraft 

spent in a condition in vhich 0^ > 1 • 

It may be interesting and Instructive to observe these data in greater 

detail and thereby better understand some of the notions previously 

developed« The reader is cautioned to consider this as only one example 

and as such It cannot present a general view of the model« 

Firstly» for 83«5 seconds the bomber is totally unaware of the fighter; 

it is moving up the y-axis in linear flight at a constant velocity of 916 

feet per second« During this time the fighter is afforded the opportunity 

to gain a very favorable position« The fighter initially has active 

Information (KF • A)« It also notices that the bomber is unaware and 

hence the fighter sets its lag angle. 0-ax(F) » to 60* and thereby tries 

to get behind the bomber« Also, in the initial 50 seconds the fignter 

accelerates to press the attack« Then as the fighter acquires the tall 

of its enemy it lags less &nd less till it reaches <•* , and thereafter 

flies a pure pursuit course. ALPF • a« • 0 • As the data indicate. •>* 

is a little less than 57«8*. It is Cos"1 <Vr/2VÄ) f or about Cos"1 

(1350/2 «916) » 57*, Fron this point until the awareness of the bomber, 

the fighter is in the <* cone of the bomber and flic;» a pure pursuit 

course« Another point of interest in this portion of the en^a.^cntnt is 

seen in the m-statc of the bomber« Between 40 end 50 seconds this index 

changes from 2 to 1« As previously noted this signals that the fighter 

goes fron, a state of acceleration.. m «• 2 . to a state of deceleration. 

n • 1 , Of course, this is clearly indicated by the spaed printout as well. 

In this portion cf tho engagement the fighter rains IFF« The ranr»e of the 
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IFF gear of the fighter is 12,000 feet (see inputs). And this range is 

71      attained somewhere between 50 and 60 seconds of combat« Verification of 

the acquisition of IFF by the fighter is seen in its information state KF, 

This index changes from A (active information) to 5 (active with IFF), 

These are some of the notable events in the early portions of the combat• 

All during the early pursuit the fighter holds fire so as to get to a 

good range off the tall of the enemy» R* , Against an unaware enemy RsV(F) 

is set to R'(l, F) which in this case is A,100 feet« This range is 

attained shortly after 80 seconds, for at 80 seconds the range is 4,265 feet. 

Of course, due to the time slice nature of the simulation 4,100 feet will 

not bo hit exactly. However« the fighter attains this range within 5 feet, 

for it is seen in the firing summary that the fighter launched its first 2 

missiles at a range of 4,095 feet» It then alerted the bomber by these 

| I      firings» And from 83»5 seconds on, both aircrrft are aware of each other» 

At 90 seconds the bomber is in information state 9: Passive and IFF, 

This is because the fighter is illuminating the bomber with its tracking 

radar» It has IFF because it was fired upon» In this titatc the benber 

turns as hard as possible to acquire its enemy» In so doing it loses the 

passive information and goes into a lost Information state, KB * 11 » 

Therein (100 to 150 seconds) it continues to turn hard and decelerates to 

V* • 755 feet per second. This is the speed at which its sustainable 

turning rate is best» In so doing the bomber finally, at about 150 

seconds, acquires the fighter and gets active information, KB « 5 • The 

maneuver also causes the fighter to lose information, KF « 11, 

2 
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Through the rest of the engagement each aircraft turns hard to acquire 

the other. However, it is seen that the bomber, in fact, docs a better 

job of this than the fighter, for from 150 seconds until the end, the bomber 

has active information most of the tine, while the fighter is in a lost or 

passive information state. Further, the bomber is able to launch two weapons 

at the maneuvering fighter, one at 163 seconds and the other at 190 seconds. 

This superiority of the bomber over the fighter is, in part, clear fron the 

inputs. From *:he ß functions for each aircraft, (see page 147) it is 

seen that V* for both is 754,6 feet per second. But at t/»is speed the 

bomber can out-turn the fighter since $ß • ,274 radians per second, while 

• 
ß_ » ,261 , Thus by the arguments presented in Appendix D, superiority of the 

bomber ever the fighter in the latter half of the engagement is expected. 
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APPENDIX A 

THE PROBABILITY OF DETECTION 

Since the ATAC-2 model initiates all encasements with the fighter 

detecting the bomber and since the relevant probabilities of kill are 

conditional on detection, the probability of detection as a function of 

the initial relative heading angle, t , is of importance. This section 

contains the derivation of that probability. The scenario is one that is 

consistent with the random search of an area with no prior knowledge of 

the presence of an enemy. This situation is also consistent with the 

method of initialization of the combatants by the ENGAGEMENT Model, 

Suppose then that the fighter is searching some large area A in 

which the bomber exists but its position is unknown to the fighter. Let 

the bomber's position in this area be a random variable with bivariete 

distribution function 

P(x, y) « {Pr X < x , Y < y} t 

where X and Y are the random variables defining the bomber's position 

in A , Let the bomber's velocity vector be parallel to the x~axis, Nov.* 

A is such that the bomber's position in A is invariant with time, i.e., 

the arec. A coves with the bomber, lience, 

dP(x, y) - 1 

A 

(P(x, y) will later be taken to be uniform for simplicity although this 

need rot be the case,) 
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A,l StationsTv Target 

J Suppose for the monent that the fighter is searching the area A for 

a stationary target. The velocity V« is zero and the target does not 

move* In an amount of tine t the fighter's detection pattern will have 

swept out an area a •* r V« t where r is the normal projection of the 

fighter's detection pattern onto the normal to the fighter's velocity vector. 

Further it nay be said that the stationary target will be detected in tine 

t if and only if the target is in the area a at tire t' £ t • fcut the 

target is in the area a with probability 

O 

/ 
dP(x, y) 

And if P(x, y) is a uniform distribution, then this probability is just 

a/A 
r VP t 

The above nay now be generalized to account for the moving target, 

A • 2 Kon-S tat lone rvt Target, 

Suppose now, as is generally the case, that the bomber has a velocity 

V» while the fif.hter is searching for the target with velocity V- • Tut 

in relative coordinates the fighter searches the area A for a stationary 

target with velocity V* * Vj? - V- , the relative velocity, With this in 

mind the situation is completely analogous to the stationary target care 

above. Again the fighter sweeps out an area in A equal to a , By analogy 

then the area a is Y* V* t where Y* is the normal projection onto the 
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normal to the velocity vector with which the fighter searches for a 

£       stationary target, namely V* , Then, if Pn(e) is the probability of 

detection at some initial relative heading angle € and P(x, y) is 

uniform over A , 

P (c\    « Y* V* t FD(C)  
A 

V* is obtained fron Vp , VB and c by the Law of Cosines, i.e., 

1/2 

c 

V* - K +vj- 2 VF VB cos e j 

Let D be the distance that the target travels in time t , analogous 

to a penetration distance, then 

PD(e) * (1/A) Y* V* D/VB 

- (1/A) F D       , 

where 

F - V* V*/VB 

Kow the probability of no detection is 1 - Pj)(e) • And if n fighters 

search the area A independently with the sane relative velocity, then 

the probability that no detection occurs is 

while the probability that at least one detects the tarfret is 

L 
i-[l-PD(c)] 
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An approximation to this quantity is given by the cxpor.enti^l function; 

-(n/A) F D [l - PD(e)] * * - 

Then letting &  " n/A be the density of fighters in the area A and 

taking the above approximation 

-«F D 
PD(c) - 1 - e 

It is well to note some of the tacit assumptions throughout the 

derivation of Pn(e) • For example, it was assumed that the fighter 

remained within the area A for the total time t • For small values of 

t or large A this assumption is not unreasonable. Also it was assumed 

that no detection can take place in zero tine; detection is accomplished by 

relative notion between the aircraft. Therefore, if V* the relative 

j      velocity vector is zero, then Pj)(0 will also be zero, (For non-zero 

velocities of the aircraft this only occurs at Vy. « Vß and t "  0.) 
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APPENDIX B 

GEOMETRIC CONSIDERATION'S 

This Appendix defines the connection between the inertial and relative 

coordinate systems, Also, the equations of relative motion are derived. 

B»* Inertial Vs. Relative Coordinates 

Consider then two aircraft labeled F end B with respective speeds 

V„ and Vj. at some fixed altitude, see Figure B.l-1, The inertial 

positions of the aircraft are defined by (x« , y.,) and (x„ , yß), while the 

directions of their headings are given by $_. and jL , measured as shown. 

Let 6 be the direction of the line of sight between the two aircraft. 

As previously stated <*. is the tracking angle of aircraft i measured 

from the inner line of sight to the. heading of aircraft 1 , while $. , 

the angle-off, is measured from the outer-Una of sight to the heading of 

aircraft j t  i • 

The following conventions are adopted: 

1," *>11 rnjjles are between - w and IT inclusive, 

2, angles measured in a counterclockwise manner are positive 
while angles measured in a clockwise manner are negative, 

Kow the inertial coordinate system uniquely defincr the positions 

of the aircraft with respect to any observer. Seven parameters are used — 

*P t XJJ » yF t  y« » #r » Pp 
ari<* e • In tnls system e is redundant 

since it may be obtained from the others; by observation 

-> tec*} . 6 • Tan* < — )     .     (B.l-1) 
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Figure B.l-1 Inertial and Relative Geometry 

This nny also be taken as a definition of 6 • However, the relative 

coordinate system makes use of five parameters -~ R t oy , o» » <y and $R 

and does not uniquely define the aircraft's inertial position. One of 

the angles ctp , <>  and one of the angles a« v «*•  are redundant. Again 

by observation 

and 

°B " *F " * Sr,n *V 

*B * aF " W S£n *°F*   ' 

Thus, only three parameters are needed to define the relative coord inn te 

ays ten; a distance (ranee) and two angles. 
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Yet these variables define the positions for an observer that is 

fixed with respect to an aircraft. Indeed, translations and rotations 

of the inertial system rive rise to the same relative position. The object 

of the above is to show that the relative coordinates may be uniquely 

determined by the inertial coordinates. The reverse is, of course, not 

true. The following cives tnis correspondence between the inertial and 

relative coordinate system explicitly, 

B,2 Deriving the relative Coordinates From the Inertial Coordinates 

Suppose that the relative coordinates as a function of the inertial 

coordinates are desired. The range R is given by 

R « [(xB-*F)2 + (yB-yF)2]1 (B-2-]L> 

Also by reference to Figure B,l-1 it is seen that 

«F « 0 - $F (B.2-2) 

and 

*F » e - BB     •      (B.2-3) 

Thus the relative coordinate system is defined from the inertial system, 

B«3 J^e.,J^a.tJ^r:.y;-fir
f. ftel-ative Motion 

In this section the equations of relative motion are derived. These 

equations are expressions for the time derivatives of the relative para- 

meters in terms of the relative parameters, 

Firstly, consider the closure rate or rate of change of the range, 

R , Finn (ft,2-3) diffcrtntiatinj with recpect to tir*e pives 
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But 

and 

Also 

and 

Thus 

P. £ - <xB - xF) ä_ (Xß . ry) 

+ (yB - yF) 4- (yB - yF) 

dt (xB * *F}  " VB C0S h  ~ VF C0S 3F 

t <*B " V " VB ßin *B - VF Sin *F ' 

(xß - xF)/R  «  cos 6 

<yB - yF)/R - sin e 

dR    * 
7" S R • Vg(cor 0B cos 6 - sin B« sin 0) 

- V_(cos B« cos 6 - sin ß„ sin 0)   . 

Since * op • 0 - 3  and 6    » 6 - B_ , R is finally given by 
*        r        F        B 

R - VB cos $F - Vp cos ap  •     (B.3-1) 

From (B.2-2) and (B.2-3) the angular rates ct_ and &      are easily obtained 
F        F 

as 

oF "    0 - BF (B.3-2) 

and 

*r - 6 - *R . (B.3--3) J 9F - • - »B 
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Now, ß  end ß  are the turning rates of the respective aircraft, 

YD 

which are at the control of the respective pilots. However, 6 , the 

turning rate of the line of si^ht, nust be obtained. To do so note that 

Xg - x« • R cos 6   , 

Then 

dt 
(xB - xr) • R cos 0 *• R 6 sin 6 

VB cos ßB - VF cos ßp . 

With this and the expression for R , (B.3-1), rcarrangenent gives 

R 6 sin 6 - V_(cos 8-, - cos a cos 0) 

C 
- VB(cos ßg - cos $ cos 6)  , 

But cos Pg •» cos(6 - $ ) and cos ß • cos(0 - o_) ; hence 

R 8 sin 6 • V sin 8 sin ap - Vfi sin 8 sin $  , 

and finally the turning rate of the line of sight in given by 

Vp sin af - VR sin <?? 

(B.3-4) 
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APPENDIX C 

TUE DKL PURSUIT COUUSE 

The Decreasing Laß Pursuit Course forms one of the basic tactical 

considerations of the ATAC-2 Model, The course dictates the manner in 

which each aircraft pursues its enemyj the method of attack. This 

section describes and defines this course. Also, some of the implications 

of the course are shown, 

C.l Rationale 

The development of the DEL Pursuit Course was motivated by the 

assumed objectives of an attacking aircraft engaged in air-to-air combat. 

These objectives are two-fold; it is assumed that in jjcncral a pursuer 

desires 

1) to avoid a nose-on attack, and 

2) to attack the enemy from behind. 

The nose-on attack is avoided to help prevent the enemy from firing its 

weapons. Further, the pursuer's weapons are in general not as effective 

when fired at an aircraft traveling towards it. Aim, being in the front 

hemisphere of an ene-ny while travelinn towards it is an unstable situation. 

On the other hand, a steady state situation off the tall of LX\  enc :y at a 

range.and ancrle-off at which its r.nre lethal weapon** nay be launched is a 

very desirable situation« Of course, counter examples to the desirability 

of these objectives under more specific situations t.;ay be pointed out; 

these assumptions ere for a rather pcr.ial case« 
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A pursuit course that helps an aircraft accomplish these objectives 

is one that tends to avoid head-on attacks while helping acquire the tail 

of the enemy. Such a course is the DEL Pursuit Course. This course dictates 

that a pursuer point more and more towards the enemy when Approaching a 

tail chase. 

The DEL Pursuit Course specifies the mount by which an aircraft 

will deviate from a pure pursuit course (pointing at the target) as a 

function of where it is with respect to the target. When in the front 

hemisphere of its enemy the DEL Pursuit Course requires the pursuer to 

deviate by a certain amount. Then as the pursuer swings around, decreasing 

the angle-off, this deviation decreases. Finally, as a tail chase is 

approached the deviation goes to zero, so that a pure pursuit course is 

flown. The DEL Pursuit Course is defined by specifying a.  (tl e tracking 

angle) as a function of $. , the angle-off. Figure C.l-1 gives the general 

form of the function. 

There are two parameters in the DEL Pursuit Course function; cuj»« and 

$* , The function decreases between  *  and $*    for decreasing | $. j 

and is zero for  | <>. | < <»* • Thus, there is a cone, with half-angle 

$* , off the tail of the target in which the pursuer will fly a pure 

pursuit course (setting a. « 0), Further, Oy.AV    is the largest deviation 

and this value occurs only at ^* + i or when the energy points directly 

at the aircraft flying a DFL Pursuit Course. A graphic description is 

shown in Figure C.l-2. 
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Figure C.l-2 A DEL Pursuit Course 

- 13 - 



C,2 Fomulation 

^j To specify the general form of the DEL Tursuit Course it is necessary 

to define, some terms« In general, the term lag -Implies pointing to the 

rear of the target while the term lead implies pointing ahead. With this 

in mind consider Figure C,2-l, It is seen in (c) that F is pointing ahead 

of B or leading E while in (b) that F is pointing behind or lagging B, 

These positions are generalized by the following definitionss 

1) a lag position is one in which the velocity vectors lie on 
opposite sides of the line of sight, and 

2) a lead position is one in which both velocity vectors lie on 
the same side of the line of sight. 

Lag or lead courses are courses in which the positions at all tines are 

lag or lead, respectively. This is interpreted symbolically as follows: A 

lag position implies that sgn (a.) /• sgn ($.) ; a lead position implies 
• ) 

that sgn (a.) - sgn ($.) . 

Now it will be noticed, again in Figure C.2-1 that in (a) B also lags F 

while in (b) B leads F, Indeed, this is the general case as the definition 

implies. That is, if F lags/leads B, then correspondingly B lags/leads F, 

F cannot lag B while B leads F, or vice-versa. It is well to rote four 

singularities at this point. They occur when a. •» 0 or v  , and <•. «* 0 

or v  (see Figure C.2-2), Here both velocity vectors lie on the F.r.::.e 

line. And in any of these cases it is said that both aircraft Iced and 

lag at the same time. 

To give a general expression for the tracking rn^le of an aircraft flyir.j 

a DFL Pursuit Course it is necessary to define the desired tracking ar^.lc n 

\ as the angle to v.hicl» o. will be set whenever aircraft  i  is flyinjr t: 

- U  - 

• 



s 

LOS 

r 

( 

/ 

LOS 

Figure C.2-1 Lead (a) and 
Lag 0>) Positions 

L 
- 15 - 



3 

u 
K 

Y 

V 
c 

Figure C.2-2 Singular Ccses 

A 

- 16 - 



I! 

L 

DLL Pursuit Course« And symbolically expressing Figure Cl-1 in slope- 

intercept form gives 

sr.nC.Ji) . , if h  I > «* , 

o        * ** I *£ I 5 +* < 

(C.2-1) 

Now since 0 < <.* < TT/2 (see derivation in Section C,4) the term 

sgn($.) (I *4 I " •*)/($* " *) will always have the opposite sign of $  , 

Then the final sign of n will be determined by the. sign of °x^x(i) • 

If ^^(i) > ° » thCin *B*W t  B80(*4) • whereas if «^(O < 0 » 

then sgn(n) * sgnCO , Also, if sp,n(n) • + 1 a lag course will be 

called for, while if sgn(nv "-la lead course will be called for. Again 

due to the fact that Ffs leading B implies B leads F, it is impossible to 

require one aircraft to lead and one to lag, hence, a requirement is that 

B||AVO0 and °Wv(B) have the same sign for a lag, 

Equation (C,2-l) is an abbreviated form. For purposes of generality 

the capability cf specifying a constant deviation an.Ve was introduced. 

This is acconplishcd by subtracting the quantity S£li($j) X.  fron both 

forms of the expression given in (C.2-1), where X. is the desired constant 

lag (lead) angle of aircraft i • 

Thus the final form of the DEL Pursuit Course is given by 
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egn($t) 

aIIAX<1> <l *i I ~ •*> 
- X 

L*  - $K - IT 

- sßnC^) xA 

. ** I vt I > ** , 

, otherwise      , 

(C.2-2) 

J 

J 

Kote that in the generalized fom, the largest lag or lead an^le is not 

I «MAX(1> I but  I a!lAX<i> + h  I • 

C.3 Inplications of the DKL Pursuit Course 

The final forn of the DKL Pursuit Course is rather general. For 

example, a  pure pursuit course will be flown by aircraft i if (^„(i) 

and \.    ere both set to zero, thus giving r\   as zero* Also, a deviated 

pursuit course (with constant deviate an^le) vsy be specified by setting 

0\|Av(i) to zero and X. to the desired deviate an^lc. However, the 

usual situation is to set A • 0 so that at, say, «|>. « + v    the aircraft 

will deviate by setting | a. | «= CL..«(i) and tend to swing around behind 

its enemy, linearly decreasing its tracking angle ('own to zero at 

^."t $* • Thereafter aircraft i will fly a pure pursuit course, setting 

aA * 0 . 

Since &.nv(i) is a parameter of the function defining the tracking 

angle at all points alonn the DEL Pursuit Course, its r.a.£n:?tude influences 

how veil the attacUcr will <*et to the rear of its eneny; whether or not 

the objective is obtained. In Figure C,3-l various DEL Purruit Course paths 

are drawn against a non-r.ancuvorinf. target, for different values of a., (i) 

These paths are drawn in relative (r, $) coordinates where r corresponds 

to the ran^e between the aircraft and $ the a:^le~off. Of course, the 

in'.tin! point pr.d  rolrtivc velocities influence the share; alto, the* 
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conclusion is that increasing the value of o.,,„(i) trnds to force the 

**\       path out and away from the target. The path is longer and takes more 

time to execute, but at any given time, points on the paths with larger 

values of GMAY/I) 
are further from the target. 

An interesting implication of the DEL Pursuit Course is seen as 

one considers what happens when both aircraft fly such courses. Suppose 

then that they do both fly DEL Pursuit Courses specified by (C.2-1) 

for 1 » F, B . The notation may be abbreviated to require that a. 

be a linear function of $  for i * F, B , Then 

i) 

and 

°F * KF*F + CF 

°B * h*K + C* • 

where Kp , C„ , Kß and Cß are constants. Then differentiating with 

respect to tine gives 

and 

°F " KF*F 

aB " Kfl *B 

Since a. and $. are negative supplements of each other 

and 

ft,     *-   6 
B    *F 

°r • *B 
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hence 

C "' • *" 
<*  - K a  - K K $ 

F B B 

1CF KB ÖF 

And fror, this it is concluded that either K„ 1C * 1 or o « o « 0 , 

But Kp and IC are chosen. Hence, whenever K_ K„ ^ 1 then 

dp • «• 0 and the aircraft fly at constant tracking angles whenever 

they are both flying DEL Pursuit Courses, Thus, if both aircraft have 

the turning capability to fly the DEL Pursuit course, both aircraft are 

thwarted from reducing their angles~off, 

C.A Derivation of 4* 

This section contains a brief derivation of the angle $* • This 

angle is used as a parameter of the DEL Pursuit Course function. It is 

defined as the angle of maximum lateral g's of a pursuer flying pure 

pursuit. It assumes a constant pursuer velocity and a linear non-maneuvering 

target with constant velocity greater than half the pursuer's velocity. 

Suppose F is pursuing B with pure pursuit at constant velocity 

V- < 2 v.» • Also suppose that ßß * 0 • Since F is on pure pursuit 

o « a « 0 , Hence 

and 

• 
e t  §•   sin $ 

R                  F 

• 
R «= vB »• *F - vF 

• 
«= 

• 
0 

Further, since F is at constant velocity, the point of maximal lateral 

g'c is also the point of maximal turning rate, pv , And a n.^ccsar.ry 
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9 
condition for    jL    to be maximal is that    B    • 0 ,    And 

ß„    -    6    - 2i dR + so d *r 
•DR dt 3<J>p    dt 

_| sin £p (VB cos $F - VF) + -~ sin <>F coe $F 
R K 

R 
I sin *F (2VB cos *f - VF) 

And by definition 

dO 

dt $F "  •* 

hence there are tv:o roots; namely <>* *•= 0 end <{>* «= Cos" (Vp/^Vjj) • 

The point of $p • 0 is also the point of zero ran^e, except for the 

special case in which the fighter started pursuit at 4» «= Ü — an 

uninteresting situation. Thus, the applicable non-zero root is 

«{.* « Cos"1 (VF/2YB) 

Kote that only necessary conditions have been given; sufficient 

conditions nay be demonstrated by shoving that this is an absolute 

vuixinun. Also, the case of V-, > 2V  has not been dealt with. For 

this condition it can be shewn that the lateral s*s of the pursuer increase 

vithout *>ound. Hence, no $* exists for this case. In that case, <>Ä 

is set to zero. 

J - 22 ~ 



I-' —•min  II   m •-    ' muni    I»     _. i  ii i n ,.„,,.,  , , ,   ,, • , n . ..^~mt*m-1Vl#t&Hl' ^ 

e 

APPENDIX D 

TURNING RATE 

The turning rate of an aircraft, B , is the time rate of change of 

the heading angle, the direction of travel. As such it is related to the 

R'S and speed of the aircraft, . From equation (A.6-2) an aircraft at speed 

V pulling G total g's will turn at an angular rate of 

6 - (32,2/V) (G2 - 1)1/2 . 

But the maximum g's an aircraft can sustain are in general a function of 

speed described in Appendix E, Hence, the maximum turning rate that an 

aircraft can sustain is also a function of speed. Now, throughout the 

development of ATAC-2 various considerations have led to the conclusion 

that this $ function of speed is a better measure of performance and 

capability than is the g function of speed. Some of these considerations 

are now given. 

To show the importance of the turning rate capability of an aircraft, 

a rather contrived situation is considered first. This is an extreme 

example. Suppose tv;o dissimilar aircraft have agreed to a duel under the 

"old code". They start back to back, fly linearly for say 10 seconds, 

(at possibly differing speeds) then at the same time start to turn, and 

finally fire their missiles, (see Figure D-l), Suppose also that each has 

the same vcapon. The weapon may be fired at any range but vith an angular 

constraint*. The firins aircraft rau;.«: point at its target to within say 

plus or.minus 5 der.rees to fire. Further suppose that each veapon has a 

zero time of flight and constant kill probability. Then, s5rce each aircraft 
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starts its turn at the same time, the aircraft that turns the quickest 

fires first and thereby wins the duel. It matters little how many fr's 

each pulls but rather the time it takes to turn through about 180 decrees. 

Indeed this is a contrived situation» However, consider what happens 

without the agreement to duel by the code. What happens after each 

aircraft has passed its opponent head-on? Each aircraft tries to turn 

around and fire at its opponent before bein£ fired upon. Then the distance 

between the centers of the combatant's circles of turn has decreased fron 

the above example. However» the situation is quite analogous. And again 

the objective of each combatant is to turn as fast, as possible to  as to 

point near its opponent first. To be sure the situations are rot completely 

similar. However, closer analysis will show that for a vast range of 

relative parameters, it is the aircraft that turns the quichest that points 

at its enemy first. This then is on* reason turning rate if an important 

consideration of performance. An rircraft desires to turn as fact a:- pcsMblc, 
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irrespective of from what initial angle it started, so as to point near 

its target and be able to fire weapons. 

Another reason for the desire of high turning rate is general 

maneuvering. In Appendix F it is shown that one of the necessary 

conditions for one aircraft to follow another in steady state while on 

pure pursuit is that it turns as fast as the target - that ß of the 

pursuer equals ß of the evader. This requirenent holds even if the 

pursuer is allowed to fly a deviated pursuit course (one in which its 

tracking angle is a constant not necessarily zero), It must still be 

able to turn as fast as its opponent in order to hold its range and 

angle-off constant. Further, it is seen that the pursuer in steady state 

on pure pursuit pulls less g's than the evr.der at all non-zero steady state 

ranges. From the evader's standpoint it is also the case that high turning 

rate helps. For the greater the disparity between the turning rate of the 

evader over the- pursuer, the sooner will the evader extricate itself from 

this unhealthy position of having the enemy on its tail. Merely pulling 

more g's than the pursuer does not necessarily help its situation. 

Thug, it is for these and other reasons that one is led to consider 

high turning rate capability as beneficial and the 0 function of speed 

as an important indicator of performance. And this then is the justification 

for many of the tactics of the model that require an aircraft in certain 

situations to tend to V* , the speed at which the sustainable turning 

rate is an absolute maximum« 
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APPENDIX E 

SPECIFIC POWER FUNCTION 

In general, the performance of an aircraft is thought to be its 

ability to climb and dive, to turn, to speed up and slow down as well as 

its maxinum speed, etc« Further, most all of these abilities are inter- 

related; the ability to climb Is a function of lateral g level, the ability 

to turn is a function of speed, the maxinura speed is a function of altitude, 

and so on« Yet there is a concept which helps unify many of these abilities; 

this is the concept of specific power, P . The literature abounds with 
s 

various treatments of specific power, see for example Boyd [Ref, 4], so 

that only a brief description will be given here. The method in which 

ATAC-2 makes use of the concept of specific power, however, is discussed 

in detail« 

The specific ' power of an aircraft is defined to be the time rate of 

change of the specific energy level« This includes the energy due to 

altitude (potential) and the energy due to speed (kinetic)« Thus, for an 

aircraft at altitude h and velocity V the specific energy is given by 

then 

Es - h + V2/(2 • 32,2) 

Ps H dEs/dt 
(n-i) 

dh/dt + (V/32.2) dV/dt 

O 
' Throughout the term specific is with renpect to the veicht of the 

aircraft« 
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Then specific power is composed of two components; the power of 

altitude change and the power of speed change. An aircraft at a positive 

specific power level will increase its energy level. It may do this by 

linearly accelerating (dh/dt - 0) at a rate of dV/dt » Pg (32,2/V) f for 

example. Or the aircraft could accomplish this by climbing at constant 

speed (dV/dt -0) at a rate o.f dh/dt • Pg , In fact the aircraft could 

combine the two (climbing and increasing its speed) in any manner that is 

consistent with (E-l), A completely analogous situation applies for a 

negative specific power. Here the aircraft will lose energy. This may be 

accomplished by losing altitude in any combination with losing speed again 

consistent with (E-l). Thus, the specific power of an aircraft specifies 

the rate of change of the energy level of the aircraft! The rate of change 

of the altitude and of the speed at a given speed. 

By definition then the specific power of an aircraft has units of 

power (ft-lbs/sec) divided by weight (lbs) or ft/sec. This is reflected 

in (E-l) for dh/dt and (V/32.2) dV/dt also have units of feet per 

second. 

One might logically question then how the specific power function of 

an aircraft is characterized. How is it specified? [Ref. A] shows that for 

an aircraft with thrust T , drag D > weight w and speed V the level 

of specific power is 

pg «  (T - D) V/w        .   (E-2) 

Thus to specify the specific power of an aircraft, knowledge of engine 

and aerodynamic properties at various speeds is required, Kow the thrust 
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of an aircraft is a function of the speed, altitude and power setting• 

Also the* drag of an aircraft is a function of speed, altitude and lateral 

g's. Consequently, the specific power of an aircraft is a function of 

nearly every other possible state parameter, namely, speed, power setting, 

altitude and lateral g's. At a fixed power setting and a fixed altitude 

specific power is a function of speed and lateral g's« This is built Into 

the ATAC-2 model. The aircraft is assumed to be at a fixed power settin» 

and at a constant altitude, Kenceforth, then the specific power t.«notion 

is taken to be a function of speed and lateral g's. 

Ü 

An example of the specific power function of a fictitious, though 

not atypical, aircraft is shown in Figure E-l, Each line shown gives the 

value of the specific power function along the ordinate for the associated 

speed aiong the abscissa,and total g level labeled,  (The total g's of an 

aircraft are the lateral g's plus the g due to gravity, added vcctorially«) 

Also associated with this diagram is a fixed altitude and power setting« 

Now for a lg level the function is positive at all speeds sho;*n. Thus, 

the aircraft will accelerate at this constant altitude. However, for 

higher g levels, say about 3,5 g's, the specific power function is negative 

for all speeds indicated. Thus, the aircraft will decelerate, From 

equation (E-l) it is seen that the acceleration of the aircraft at this 

constant altitude is given by 32,2 P-/V • And if the function Is negative 

the aircraft will decelerate, while tv will gain speed if the function 

is positive. 

0 

llore information than just the acceleration capability of an aircraft 

may be obtained from this diagram, Tb« naxintn speed V  . , is just the 

limit of the lines indicated on the ri*;ht in Figure i-.l. Thin limit at 
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this altitude Is a heat linit. At eotre other altitude, however, the 

maximum speed may be a power Unit, The minimum speed V- is given by 

the extent of the lines on the left as shown* Also, the maximum g's that 

the aircraft may sustain is indicated by the extent of the g lines« This 

is the limit to which the aircraft's structure is able to sustain j>'s. 

In this example the limit is given by 4 g's« Also, more noteworthy 

information ia available from this specific pover function. The dotted 

line at the left indicates the limit of the speed an aircraft ray fly at 

while at a given g level« This is the stall limit; if the aircraft flics 

at less than this speed, It begins to lose its lift, starts to buffet and 

finally stalls» Yet the concept may be viewed from the other way also, 

namely, as the maximum amount of g's the aircraft may sustain at a given 

spetJ without stalling. Then the whole lower Une (dotted on the left, solid 

otherwise) nay be viewed as the maximum total g's the aircraft may attain. 

This g limit is Itself a function of speed as indicated« The symbol used 

for this function is G(V) . 

J 

There is one Important concept which has yet to be discussed. 

This Is the concept of the g(V) function« To illustrate this concept 

an example is useful« Consider an aircraft at some speed and 1 total g« 

Suppose the aircraft begins to pull more and more g's so that it continues 

to lose specific power (see E-l), As the aircraft continues to pull more 

g'c it passes a singular transition point« This is the point at which 

the specific power function is zero; the point where the function changes 

sign. Clearly an aircraft that pulls more g's at that speed will lose speed. 

At the constant speed vertical line this value is about 3.0 g's. At other 

velocities the relevant value Is, of course, different« Thus, it is a 

function of velocity. Hence g(V) ir the total g'c no a function of speed, 
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V f at which the specific power function Is zero» This nay be viewed as 

the sustainable g's at the given speed; for the aircraft will neither 

\ J accelerate nor decelerate at g(V) total g's. Then, if an aircraft 

wishes to pull its maximum g's at, say, speed V , and not decelerate, 

it can pull no more than g(V) total g*s. 

In summary then the specific power function, indeed, provides a great 

deal of knowledge about the performance of the aircraft. The value of the 

function itself gives the rate at which the aircraft will accelerate at 

some g level and velocity. Also, the limits of the function give the 

maximum velocity and the maximum total g's the aircraft may achieve, Finally, 

the g(V) function is obtained from the specific power function; it is the 

g level at which the velocity V Is Just maintained. 
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APPENDIX F 

STEADY STATE CONDITIONS 

This appendix gives the derivation of the necessary steady state 

conditions« Also, the applicability of the steady state conditions to 

ATAC-2 is discussed, 

• . 

These conditions are applicable when one aircraft follows another 

that turns» One aircraft tries to naneuvcr by turning while the other tries 

to stay behind it. Under this situation then, suppose P is following B 

• 
in the steady state defined to be tht condition of constant raupe, R • 0 , 

and constant angle-off $p • 0 • Since the fighter is assumed or pure 

pursuit, aF » 0 , Then from (B.3-2), (B.3-3), and (B.3-4) It is seen 

that 

• *F " °—*^F ~    6 

iF - o~>eB - e 
» 

ßF - PB      (F-l) 

. 

and 

VB sin • 

Prow (B.3-1), 

R - 0—>VF - VB cos $F    .   (F-3) 

These then ere the necessary conditions for F to follow t    in steady 

state on pure pursuit* 
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To observe sore of the singularities of this situation consider 

Figure F-l. Suppose that F desires to follow B in steady state, at a 

range R' and angle-off $' and a speed Vp • Then among the three 

parameters V_ , $' , and R1 the fighter is free to pick only one 

. of these, for the other tvo will be determined by this chcice« For example, 

suppose r  is chosen« Then (F-3) gives the V-, associated with this $* 

while (F-2) gives the R' ; assuming, of course, that the bomber continues 

at VR and 8ft . B     B 

Yet even this choice of one of the three parameters is limited« It is 

seen from Figure F-2 that the fighter's speed has an upper bound of V„ ; 

it can fly no faster than the target in steady state« Also, if V (F) 

is the minimum speed of the fighter then there is a definite upper bound 

to $' given by Cos"1 (VC(F)/V.) • And it is seen from Figure F-3 that 

an upper bound on R' is the bomber's radius rß * V_/ßg «  So there are 

definite limits to the choice of R1 , <»• and Vf « 

Further considerations of the above conditions influence the tactics 

of the model« Since ßp , the turning rate of the fighter, is bounded by 

the maximum turning rate (determined by the speed), the bomber can prevent 

the fighter from obtaining a steady state condition by making fL larger 

than this bound« For example, suppose two identical aircraft engage 

each other« Also suppose that the implied & function of speed for both 

aircraft has an absolute maximum at V* • Then if the bomber flies at 

speed V* , turning et its maximum rate, the fighter would not be able 

to obtain a steady state at any non-zero ranre« 
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Figure F-1 Steady State Parameters 
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Figure F-2 Steady State Velocity at 
Function of Angle-Off 

C 
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Figure F-3 Steady State Ran?e as 
Function of Angle-Off 
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Of course, similar considerations may be made with dissimilar aircraft 

by comparing their 0 functions of speed. In fact, one can determine 

before hand vhich, if either, of two combatants is able to follow another 

in the steady state. Further, the range of the parameters Kv , $' , 

V  which will accomplish a steady state can be evaluated, by noting the 
• 
0 function of speed, and applying equations (F-l), (F-2)t and (F-3), 

A word of caution may be in order here. To say that the steady state 

is unattainable for one aircraft or another is indeed not to imply that one 

is inferior. For the transient state or near steady state may be quite 

easily attained and is often quite sufficient in order to remain behind- a 

target for a long time. 
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